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Artfcte 1. — ii est dSivri d la Ste dite : BOEHRINGER MANNHEIM GMBH, 
Mannheim-Valdhof , (Allemagne), (R.P.A.), 

repr. par les Bureaux Vander Haeghen a Bruxelles, 



wi brevet dimension jxw/ffouveaux derives de 1-acyl 2-cyano-aziridine , 
precede pour leur preparation et compositions pharmaceutiques 
contenant ces composes, 

quelle declare avoir fait I'ob^jet d'une demande de brevet 
deposee en Allemagne (Bepublique Federale) le 11 Juillet 
1977, n° P 27 31 26^.7* 



Articfe 2. — Ce brevet lui est d&ivr& sans examen prealable, d ses risques et 
perils, sans garantie soit de la rialiti, de la nouvcaute* ou du mirite de t invention, soil 
de rexactitude de la description, et sans prejudice' du droit des tiers. 

Au present arreti demeurera joint un des doubles de la specification de t invention 
(mtmoire descriptif et evcntueUement dessins) signes par tinteresse 0 et dlposis d tappui 
de sa demande de brevet. 
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DESCRIPTION 



Joint© & una demand e do 



BREVET BELGE 



dlpoade par la cocKtj dlt* : 



E0Q3HHINGER MAHHHEIM GaM 



ayant pour objoti Nouveaux derives de 1-acyl 2-oyano- 

aziridine, proc£d£ pour leur preparation 
et c expositions pharaaceutiques contenant 
ces composes 



Qualification proposeex BREVET D f INVENTION 

Priority d'une demand© de brevet deposee en Republique Fe<16- 
rale allearade le 11 juillet 1977 sous le n # P 27 31 264.7 
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cytes <tant a pen pres inchange. et .aus^une xiiulttpUcattoii aette de« cellules 
;. ^l^e^^^ce. ^ J ^ i ?S^^^^)-^^'^^ol ce pro- 
doit est applicable aussi comma itai^1«tt^^;'da«i'-ie, infections dues 

un grand, inconvenient 

est 1'ineXacadte totale de la aubstance^citfie apres administration buccale. 

n etait done "»«^g^^g^ canient canc^ r08tatique et 
immnao-stimulateur qui puisse, avec one efficacitS egale ou accrue etune 
moindre toxicity etre applique par voie buccale. 

On a trouv* maintenant qu-un groupe de nouvelles 1-acyl 2-cyano-aziri- 
dines declencheut, memo appliques par voie buccale. one leuco'cytose pro- 
noncee avec action immune-. timulatrice et que par suite, ces substances 
peuvent servir de medicaments immuno-stimulateurs. 

L'invention a done pour objet des 1-acyl 2-cyano-aziridines repondant 
& la formule g£n£rale : 

CN 



dans laquelle : R est le radical -g-^. et dans ce radical : R, est un atome 
d-hydrogene. un groupe nitrile. carbamoyl, un radical alcoxycarbonyle infe- 
rieur ou acyle inferieur. un groupe cyclo-alkyle sature ou insature. eventuel- 
lement substitue une ou plusieurs fois par un atome d'halogeae, par un groupe 
nitrile. aryle. aryloxycarbonyle. alcoxyle inferieur. acyloxyle. alcoxy- 
carbonyle inferieur portant eventuellement un groupe N. N-dialkylamino 
inferieur, par un groupe alkyle inferieur portant eventuellement un grou- 
pe ureido. acylamine inferieur ou acyloxyle. par un groupe amino portant 
carbamoyle. alcoxycarbonyle ou acyle, ou encore par le radical : 




-C-N 

n 
o 




CN 



30 



ou eventuellement condens* avec un noyau phenyle ou pouvant contenir un pent 



15 



• un radical alkyle ou alctnyle a chaihe droite ou ramiXite contenant dc 2 a 18 
5 atdmes de car bone* 

une chaihe hydrocarbure saturee ou insaturte droite ou ramiiite tventuelle- 
ment substitute une ou plusieurs fois par un atome d'halogfene, un groupe ni- 
trile, nitro, aryle, aryloxyle, arylmercapto, un groupe hltarylmercapto 

• • • 

Iventuellement substitut, un groupe cyclo-alkyle saturt ou insaturt €ventuel- 
• 10 lement pont£ par 1 a 3 atome s de carbone, un groupe carbamoyle tventuelle- 
ment alkylt sur l'azote, un groupe alcoxycarbonyle inftrieur tventuellement 
subs ti tut par un groupe N, N-dialkylamine, un groupe eulfamoyle €ver*uelle- 
ment alkylt sur l'azote, un groupe acide carbamique tventuellenient alky It 
eur l'azote; Rj peut £galement Stre un groupe acyle, acyloxyle, alkylsulfonyle 
ou alkylsulfinyle inftrieur ou un groupe alkylmercapto ou alcoxyle inftrieur, 
qui peuvent atre tventuellement substituts par un gzoupe phtnyle ou par le 
radical 





O CN , 

ou un radical htttrocy clique aromatique ou non eVentuellement substitut; ou 
20 le groupe : ^r^ N 

ou un radical dialcoxyphosphoryloxyle ou dialcoxyphosphonyle inftrieur. ou le 
radical : 

-S-S- CH 2 

25 ou un groupe A-R^ 

/ 5 

-N 

dans lequel les radicaux -A-R 5 peuveat Stre semblablea ou difftrents, et dans 
lequel A est un trait de valence, un groupe carbonyle, thiocarbonyle ou -CO-CH^ 
et R 5 est un atome d^hydrogcne, un groupe nitrile ou aryle, un groupe alkyle 
30 ou alcenyie inftrieur a chaihe droite ou ramiflte une oi plusieurs fois substi- 
tut par un atome d-halogfcne, un groupe aryie, un radical ; 
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-CO- 

CN 

ou un radical 

-N(CH CO 




un groups aicoxyle inferieur eventuellement aryle. un groupe alkylmercapto. 
alkylsulfinyle ou alkylsulfonyle inttrieur, un groupe amino eventuellement 
substitu* une ou plusieurs fois par d« 8 groupes phenyle. h€taryle, alkyle in- 
fe-rieur, alkylsulfonyle, acylaminocarbimidoyle ou acyle. ou R g est un radical 
methylene-amino eventuellement substituS oar un groupe heterocydique aro- 
matique portant eventuellement des substitutes ou par un groupe aryle ou al- 
kyle inf erieur. ou encore R $ est un groupe arylmercapto. arylsulfinyle ou 
arylsulfonyle. un groupe aryloxyle ou cyclo -alkyle ou un groupe heterocyclique 
aromatique ou non, Eventuellement substitue, 

le radical aryle de tone lee groupes mentionnes pouvant porter eventuellement 
un ou plusieurs substituants qui.sont des halogenes, des groupes nitrUe. nitro. 
sulfamoyle. des groupes carbamoyle eventuellement alkyles sur N. des groupes 
trifluoromethyle. phenyle. phenoxyle. methylenedioxy. des groupes alkyle. 
aicoxyle, acyle. acyloxyle. alcoxycarbonyle. alkylmercapto, alkylaulfinyle, 
alkylsulfonyle inferieurs ou phenylsulfonyle. des groupes amino portant un ou 
plusieurs substituants alkyle. phenyle ou acyle ou en core des radicaux : 

-C-/1 



II \ 
O ^"CN , 



ou encore 



25 



Rj est un radical heterocyclique aromatique ou non. Eventuellement substitue, 
ou R x est un radical aryle portant un ou plusieurs substituants qui sent : des 
halogenes. des groupes nitrile. trifluoromethyle, sulfamoyle. des groupes 
phenyle. phenoxyle et phenyl sulfonyle eventuellement substitute par un halo- 
gene, un groupe alkyle ou aicoxyle ou par le radical : 



-C-N 
O 




CN . 

des groupes methylenedioxy. des groupes alkyle inferieurs portant eventuelle- 
ment de. substituants choisis parmi le carbamoyle. et les alcoxycarbonyle. 
30 aicoxyle. acyloxyle. N-alkylaminocarbonyloxyle. N-alcoxycarbonylamine et 



N-acylaminq infErieurs, des groupes alcoxyle, acyle, acyloxyle, alkylmercap 
t6i; alcoxycarbdnyle, alkylsulfinyle et alkylsulfonyle infErieurs, des groupes 
amino substituEs Eventuellement par des groupes alkyle, aryle, acyle ou alco- 
xycarbonyle ou par un radical carbamoyle Eventuellement substituE par des 
groupes alkyle ou aryle, ou des groupes carbamoyle Eventuellement alkylEs 
sur l'azote, ou des radicaux 




CN , 
ou des radicaux 

10 R pouvant aussi 5tre le radical -S(O) -R_, 

n. - l> 

dans lequel n est Egal & 0 cu 1 et est un groupe alkyle ou alcenyle k chaf- 
ne droite ou ramifiEe, pouvant Eventuellement porter un ou plusieurs substitu- 
ants halogenea, un radical cyclo-alkyle ou un radical aryle Eventuellement . 
substituE par des groupes phenyle, des halo genes, des groupes nitro, des grou 
15 pes alkyle, alcoxyle, alkylmercapto et alkylsulfonyle infErieurs, ou un radical 
hEtaryle Eventuellement substituE, ou encore 
R est le radical -SO, -R • , 

R^# Etant un groupe amino Eventuellement alkylE sur I 1 azote, un groupe alkyle 
ou alcEnyle a chafhe droite ou ramifiEe pouvant Eventuellement porter un ou 
10 plusieurs susbtituants halogenes ou N-acylamino, un groupe cyclo-alkyle, un 
groupe phenyle substituE par des groupes alcoxyle, phEnoxyle ou phenyle, un 
radical naphtyle ou un radical hEtaryle Eventuellement substituE, ou encore 
R est le radical Z 

a 

R 4 

IS dans lequel Z est un atome d'oxygene ou de soufre, R, et R^. peuvent Stre 

3 4.- 

semblables ou diffE rents et sont un groupe hydroxyle, pipEridino, anilino, 
N-alcoxycarbonylamino, phEnyle, phEnyloxyle, un groupe alkyle ou alcoxyle 
infErieur ou le radical 




CN 



0 ou encore, R^ et R^ forment ensemble un groupe alkylenedioxy infErieur, ou 
bien 



• • ••• • • • . 

• • • • t • • ••• • • 



• R^^^ ,.^^^^ antique o« 6.ac*tamido P& i 
^ e -^^>u.'le^adica (U c ^.yciiaue^ aroniatique. o« non 
meutioaaes pouvaat porter ua ou plusieur. substituaats qui sent des halogens 
dee groupe. aitro. pheayle. acyle. acyloxyle. alkyle. alcoxyle. alkylmercap- 
5 to, akylsulfiayle. alkylsulfouyle iaferieur, ou des groupe, amino eveatuelle- 
meat .ubstitue, par ua ou plusieurs groupe. aUcyle. aryle ou acyle. les grou- 
pes aftSrocydiquea azotes pouvant 8tre oxydes. 

L'iaveatioa a aussi pour objet les sels pharmacoloiiquemeat toleres 
correspoadaats. des proems de preparatioa de ces compose, et des m*iica- 
xo menta contcaaat ceo aubatancea. 

• Viaveatloa a eacore pour objet tou. les stereo-isomeres de. composes 
de formule I, forme, par exemple a cause d-atomea de carboae aaymetriques 
ou d isomer ds-traas. La separatioa des produita trouve, daas ua melaage 
s effectae par de. proc^d€, ea eux.meme. conaus. 
IS Par 1-acyl 2-cyaao-asiridme, de formule geaerale I. oa eatead au seas 

de 1 mveatxoa de aouveaux compose, acyles doat le radical acyle derive deci- 
des carboxyliques. sulfoaiques. sulHaique,. sulfas, pbo.pboaique, ou 

Sooi tadtcetiou C0Mrai „_ 4 prop((> ^ eubstituants R . R R . e 

'ZT" "•^^ «.»■*-«—. alkylBulfonyle, e* r L. 
ifcyl. d^^oBpb.^.. ou duacoiypbo.pboey,.. „ 

. d » „„„ ^ u x tuta>u M(Hmr cmtmnt 

de p,e««»ee de I a 4, 1 cbaitoe d„ it ., ^e. „ cycIiq „ e , ^ 
en particulier da groupe methyle ou ^thyle, 

".ce. * r 01 "' "" ~"«"°»»" «!• « 2 . V" P~l. de.r.upe 

— d r^""' — « » perLul oeu, 

.c dee oe^ao... b^,.^. „. „. J^™. 
Poudao^. U . redieoux e. b.u.oy,. eout p^erou,,.... 
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A propoa dea aubatituanta R R p i m * p , 

k , R etR loraqu'on parle de ffrou- 

p.. 0,0,0.^,.. u .,. glt de pt<t<r ^ d / gtmp f a e . rboeycli ; es 



ou insature*s contenant de '3 a. 8 atomes de carbone dans le noyau, les noyaux 
cyclopropyle, c^clobutyle,. cyclopentyle, cyclohexyle, cycloheptyle et cyclo- 

- 

octyle e*tant pre*fe*rentiels parmi les noyaux satur€s, les noyaux cyclopentenyle, 
cyclohexenyle, cyclohexadienyle ou cycloheptenyle parmi les noyaux insatur€s. 

Comme radicaux cycliques condenses avec le noyau pMnyle, on peut envi- 
sager en particulier les radicaux indane et 1, 2. 3. 4-te*trahydronaphtalene. Des 
radicaux carbocy cliques pontes sont de preference les radicaux adamantyle, 
norbomane et norboraene. Comme radical hydrocarbure cyclique ponte* par 
l'oxygene, on envisage de preference le radical 7-oxa-bicyclo{2, 2, l]heptane. 

La chaine hydrocarbure substitute, il chaine droite ou ramifiec, saturte 

ou non du substituant R peut contenir de 1 a 18 atomes de carbone, de prtfe- 

1 

rence de 1 a 6, en particulier 1 ou 2* Comme chaine doublement insaturee, 
on peut envisager de preference les groupes -CH=CH- et -CH*CH-CH=CH, 
comme chafhe triplement insaturee. le groupe -CaC-. 

Par halo gene, on entend ici le fluor, le chlore, le brome et l'iode mais 
de preference le fluor et le chlore. i 

t Par aryle, il faut entendre des radicaux carbo cycliques aromatiques, 
de prdf^rence les radicaux phenyle, naphtyie, phenanthryle, anthracenyle, 
fluor enyle, indenyle, en particulier le radical phenyle. 

Par radicaux hetero cycliques non aromatiques des substituants R^ et R^, 
il faut entendre en ge*n£ral des system es he*te*ro cycliques comportant de 3 a 8 
chafhons et qui, outre le carbone, contiennent un ou plusieurs hetero-atomes 
tels que l'oxygene, le soufre ou l r azote dventuellement alkyie ou acyle*, les 
atomes de carbone pouvant aussi Stre substitu^s par des radicaux oxo et/ou 
thioxo. D 1 autre part, les radicaux h€t€rocy cliques selon 1* invention peuvent 
etre condenses one ou plusieurs fois avec le benzene. 

Des radicaux hete*rocy cliques non aromatiques pre*f€rentiels sont les 
radicaux N-succinimido, N-maieimido, N-phtalimido, N-imidazolidinone, 
N-piptridinone, N-pyridone, N-pyrrolidinone, N-pipe*razinone, N-pyrazolinone, 
aziridine, pyranne, pip£ridine, morpholine, pipe*razine, rhodanine et xanthine . 

Des radicaux hete*rocy cliques substitues non aromatiques pre*f£rentiels 
sont les radicaux N-(N' -methyl) -imidazolidinone, 2 -cyano -aziridine, N-ace*tyl- 
pyrrolidine et 2, 3 -dimethyl 1 -phenylpyrazolinone (antipyrine). 

Les radicaux heferocy cliques aromatiques des substituants R. f R 2 » R^ 1 
et R^ peuvent etre gentralement des systemes cycliques a 5 ou 6 chaihons 
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au.si Stre condense, .^^d^ 

aromatiquea azotes pouvant aussi Stre oxyd^a sur 

5 Vazote. . 

..... 

Des radicaux heterocycliques aromatiques preferentiels soot ceux de 
la pyridine, de la quinoleine. du furanne. d« thiopheae. du benzofuranne. de la 
pyridazine. de la pyrazine. du pyrazole. de la s-triazolofc. 3-bJpyridazine. de 
la pyrimidine. de l'imidazole, du pyrrole, de 1'indole. du thiazoleet de la purine. 

Dee radicaux heterocycliques aromatiques substitues preferentiels sent 
ceux du 1-metfayl 3-nitropyrazole. de la 3-me*yl-mercaptopyrfdazine. de la 
3-meUylsulfonylpyridazine. de la 2-mefhylpyridine. du 2-nitrothiazole. du 
2-acetylaminothiazole. du 2-methylthiazole. du 1-methylpyrrole. du l-acftyl- 
indole, du 2. 4-dim€thyl 1. 3-diacetylpyrrole. du 1-acetylimidazoie et de la 
6-chloropyridazine. 

Comme compose hfterocy.clique azote aromatique oxyde. on envisage 
de preference l'oxyde(N) de pyridine. 

Pour preparer les composes selon 1'invention. on a recours a des pro- 
cede, en eux-mSmes connus. de preference a un precede caracterise en ce 
one Pen fait reagir la 2-cyano-aziridine sur des composes de formule gene- 



R " x w 

dans laquelle R a la meme signification qtte dans la formule 1 et X est un grou- 
pe hydroxyle. un halogene. un groupe azide. des gxoupes alcoxyle, acoxycarbonyle 

• Z Ph ^ b °^ le - * Mid -OR. les deux radicaux R pouvant 

8tre sellable* ou differents, la reaction s' effectual dans un solvant inerte, 
Sventuellonent enprSsence d- agents de condensation fixant 1'eau ou les acides. 

Comme solvants inertes. on pent envisager par exemple le tdtrahydrofu- 
«nne. le chloride da aethyl&e, le dtoetbylfonnanide, le' dioxanne, 1'ether di- 

la £*ridine et 1 W Oanne agents de coaJensatim, dans ie caTcd ron 
utilise caare.xeactif i-acideiihre, on ajaite de preference ie aicyclchexyi- 
caxtodiiinide ou le carbcnyldiinidaiole en guantite nolaire ou un pen superieure. 
La reaction s'effectue a une temperature comprise entre -10 et 100'C 
Dans le cas ou 1'on utilise des halogenures d'acyle ou des anhydrides 
pour reagir sur la 2-cyano-aziridine. on ajoute de preference des accepteur, 
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15 - dans laquelle R a la meme signification que dans la formule let Hal estW*?# 
atome d'halogene., ' '^^^r^-^---r'y^^ 

Lea composes de fonnule generale m sent en partie nouveaux et oh pent 
les preparer en.faisant reagir des amides correspondants de formule R-NH 
dans laquelle R a la signification deja indiquee sur un ct-halogeao-acryloni- 2 

20 trile ou sur un 2, 3Kuhalogenopropionitrile. Dans certains cas. par exemple 

quand R est le radical d'un acide sulfbnique. il est possible d'obtenir directed * 
ment les composes correspondants selon ^invention par reaction de l'amide ^ 
sur 1- oMxalogeno-acrylonitrile sans isoler I -interrnddiaire in. la reaction 
s'efiectuant de preference dans un solvant inerte a de, temperatures inferieu* 

25 res a 5*C en presence d'alcali. ■ 

En outre. il est possible de convert* des composes de' formule general* 
I en d'autres composes de formule generale I. Ainsi par exemple. on pent oxy- 
der des groupes mercaptan substitues au moyen d'oxydants approprie". pour 
obtenir des suites et des sulfones. on pent introduce dans des amines compor- 
50 taut des atomes d'hydrogene fibres des substituants carbocycliques aromati- 
ques ou autres. par exemple heterocycliques et eventuellement. les oxyder. 

En outre, lorsque des composes de formule generale I contiennent des 
groupes acides ou basiques appropries. on pent les converfir au moyen de bases 
ou acmes mineraux ou organiques en sels pharmacologiquement toleres • 



>'»^t:^.V OUCCiU r °" ™ tr ave£neuse,;,donnent una forte- augmentation 

v--^^SfiS^?f >^Pl» W«^I«g.«bW: de. Erythrocyte* etant a na* 

- " r p*wB^^%^^^i^^^m^^- ^ cytea etant a peu 

• . • V**gi*!S aUite ' 118 propriete. immuno-.timulatrice. et 
: : ^£g%$&. ° Utre ' ^ con^iune station de la moellc de. 

o. et ^. formation accrue de globule, de la .Erie Ery*ro P o«« q ue et a 
. 1 entrnDu«ent de ce. globule, dan, le courant .anguin pEriphErioue. Le. „ 0 „- 

^ stance, active, dan. de. „E- 
dicament. contra le. infection. bactEriennW et virale. et au«i 
10 •ro.tattoue. w : v !*" •? att ° 81 comme canc «* 

- Pour preparer de. medicament, ayalat une action immuno-.timulatrice 
" Mnc ^ stafa ^ » «aange le. .ub.tance. active, de formule 1, de ma- 

en elle-meme connue. a de. vEhicule. pharmaceutic. appropriE. et 
on en forme par exemplede. comprimE.ou de. dragee., ou bien. en ajoutant 
de. adjuvant, approprie.. on le. met en au.pen.ion ou on le. di..out dan. 
lean ou dan. Lhuile. par exemple 1-huile d'olive. et on le. conditiohne en cap- 
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1. .Karate <fe m.prf.ta^ ,„ , 

... JUT T" d "° Jec,i0 °• " * " sa "°« " 

■Cvaate. te^ „ r<g0Ut . nrs de o<mou ^ 

zfr con ™" , " eM ' «— ... .... ... j. 
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au sens de I'invention sont ies suivants : , ' r 

la 1-formyl 2-cyano-aziridine 
5- lr» 1 -formylcarbonyl 2-cyano-aziridine 
la l-ace*tylcarbonyl 2-cyano-aziridine 
la l-me*thoxyace*tyl 2-cyano-aziridine 
la l-(2-pyridyi-ace*tyl) 2-cyano-aziridine 
la 1 -(2 -naphtyloxy-ace'tyl) 2-cyano-aziridine 
10 la l-(n-batylsulfonyl-ac£tyl) 2-cyano-aziridine f . # 

- la l-(l-pip€ridin-2-one}ace'tyl) 2-cyano-aziridine 
la l-(n-butylsulfonyl-ace*tylglycyl) 2-cyano-aziridine 
la l-(4-phenyl-benzamido-ace*tyl) 2-cyano-aziridine 
la l-(N-malemimido-ace*tyl) 2-cyano-aziridine * 
15 la l-(N-ph&ylsulfejiyl-aminoac€tyl) 2-cyano-aziridine 
, la l-(p-tolylsulfinylamido -acetyl) 2-cyano-aziridine 
la l-(isonicotinoyl-aniido-ace*tyl) 2-cyano-aziridine 
la l-(3-ace*tylhydrazino-ace*tyl) 2-cyano-aziridine 
la 1 -(N-succinimido-amino-ace"tyl) 2 -cyano-aziridine 
20 la l-benzyHdene-hydrazino-ace*tyl 2-cyano-aziridine 

la l-(2-furfuryHdene-hydrazino-acetyl) 2-cyano-aziridine 
la l-(2-ace*toxy-benzaxnido-ace*tyl) 2-cyano-aziridine 
la 1 -{4- carbamoyl-benzoyl) 2-cyano-aziridine 
la l-(3-me*thylsulfonyl-pyridazine 6-carbonyl) 2-cyano-aziridine 
25 la 1-isonicotinoyl 2-cyano-aziridine 

la l-(triazolo£4, 3-b)pyridazine 6-carbonyl) 2- cyano-aziridine 
la l-(4-m^thoxy benzene sulfonyl) 2-cyano-aziridine 
la l-£thylenedioxyphosphoryl 2-cyano-aziridine 
la 1 -acetyl enecarbonyl- 2-cyano-aziridine 
30 la l-dime"thylaminocarbonylace"tyl 2-cyano-aziridine 
la l-dime"thoxyphosphono-ace*tyl 2-cyano-aziridine 
la l-dime*thylsulfamoylace*tyl 2-cyano-aziridine 
la 1-cyano -acetyl 2-cyano-aziridine 
l'oxalyl-bis 1 -(2-cyano-aziridine) 
35 l»acetylenedicarbonyl-bis 1 -(2-cyano-aziridine) 



«• •«*• mm 

• « • • • * • * 

• • • • •••• 

• • • * • • • • 



10 



* la I-(2-naphtoyl) 2-cyano.aziridine . *••* 5 
la l-(2-nitro-thiazole 5-carbonyl) 2-cyano-aziridine 
la l-(2-acetamido 4-methyl-thiazole 5-carbonyl) 2-cyano-aziridine 
la N, N-dime"thylglycyi 2-cyano-aziridine 
5 la l-(5-m£sylhydantoyl) 2-cyano-aziridine 
la i-(5,5-dime"thylhydantoyl) 2-cyano-aziridine 
la l-(N-iraidazolace'tyl) 2-cyano-aziridine 
la l-(N-pyrazolac£tyl) 2-cyano-aziridine 

la l-(N-meihyl-imidazolidin -2 -one -M» -acetyl) 2-cyano-aziridine 
la l-T(6-me*hyl-pyridine 2-carbonyl)glycyl} 2-cyano-aziridine 
la l-L(2-m«thyl-thiazol 5-carbonyl)-glycyiI 2-cyano-aziridine 
la l-(n-butylsulfinylacetylglycyl) 2-cyano-aziridine 
la 1 -(N-acetyl-iminodiacetyl)bia - 1 -(2-cyano-aziridine) 
la 1.2-€thylenediamino-tetrakia-(l -acetyl 2-cyano-aziridine) . 
15 la 1-snlfamoyl 2-cyano-aziridine 

la 1- dimethyl sulfamoyl 2-cyano-aziridine 
la l-fc-cyclohexenyldodecanecarbonyl) 2-cyano-aziridine 
la 1- (xanthine 9-carbonyl) 2-cyano-aziridine 

la l-(1.2,3,4-tetrahydro-naphtalene 2-carbonyl) 2-cyano-aziridine 
20 U 1 -(pyridine 2-carbonyl) 2-cyano-aziridine-N-oxide 

la 1 -abie*tinoyl 2-cyano-aziridine 

la l-(4-biphenylesulfonyl) 2-cyano-aziridine 

la 1- 3-(5-norbornen.2-yl)acryloyl 2-cyano-aziridine 

la l-(3-nitropropionyl) 2-cyano-aziridine 
25 la l-(N-m€thylpyrrole 2-carbonyl) 2-cyano-aziridine 

la l-(l-m€thyl 1-cyclohexanecarbonyl) 2-cyano-aziridine 

la l-(N-acetyl 3-indolyiac€tyl) 2-cyano-aziridine 

la l-(1.3-diacetyl 2. 4-dimethylpyrrole 5-carbonyl) 2-cyano-aziridine 
la l-(l-adamantanecarbonyl) 2-cyano-aziridine 

30 la Mp-e-thoxyph&ylacetyl) 2-cyano-aziridine 

la l-(p-acetamidobenzoylglycyl) 2-cyano-aziridine 

la l-acetamidOM^tbanesulfonyl 2-cyano-aziridine 

la l-(6-acetamido-peniciUanecarbonyl) 2-cyano-aziridine 

la l-(9-anthracenecarbonyl) 2-cyano-aziridine 
35 la I -(azobenzene 4-carbonyl) 2-cyano-aziridine 



la r-prchlpropherioxyacetyl 2-cyano-azlHdlhV**' : # * V 
la l-p-chloroph^nyl-cyclobutane lrcarbonyl 2 -cyano -azi ridine £ 
la cydobutane 1, 2-dicarbonyl-bis- l-(2-cyano-aziridine) 
la 1-cycloheptanecarbonyl 2-cyano-aziridine 
5. la 1 -(jjjcyclopentene 2) acetyl} 2-cyano-aziridine 

la l-(3,4-dihydro 2H-pyranne 2-carbonyl) 2-cyano-aziridine 
la 0, 0'-dibenzoyl-tartaroyl-bis-l-(2-cyano-aziridine) 
la 4 9 4} -(2-cyano-aziridine 1 -carbonyljdiphenylsulfone 
la l-(9-fluorenecarbonyl) 2 - cyano -azi ridine 
10 la l-(e"thoxy-hydroxy-phosphoryl) 2 - cyano -aziridine 
la l-(diphenoxy-phosphoryl) 2 -cyano -azi ridine 
la pipe'ridino-phosphoryl-bis-l -(2-cyano-aziridine) 
l'^thoxycarbonylamino-phoaphoryl-bis- 1 -(2 -cyano -aziridine) 
la phenylamino-phosphoryl-bis- 1 -(2- cyano -aziridine) 
15 la l-(di-pipe"ridino-phosphoryl) 2 -cyano -aziridine 

la l-(me*thane-nydroxy-phosphonyl) 2 -cyano -azi ridine 
la l-(benzene-hydroxy-phosphonyl) 2 -cyano -aziridine 
la l-(me , thane-me"thoxy-phosphonyl) 2 -cyano -aziridine 
la 1 - (3 - dime*thylamino - £thoxy carbonylpropionyl) 2 -cyano -aziridine 
20 la l-(2-benzoyloxy-propionyl) 2- cyano -aziridine 
la l-(2-ot-£uroyloxy-propionyl) 2 -cyano -azi ridine 
la l-(0-me*thylaminocarbonyl-mandeloyl) 2 -cyano -aziridine 
la l-(0-dlme > thoxyphosphoryl-mandeloyl) 2 -cyano -aziridine 
la l-C3-(N-allylcarbamoyl)amidopropionyl] 2 -cyano -aziridine 
25 la l-[5-(pyrimidin-2)hydantoylJ 2 -cyano -aziridine 

la l-f(N-phenyltMocarbamoyl)glycyl)} 2 -cyano -aziridine 
la l-(2, 2-dichlorocyclopropanecarbonyl) 2 -cyano -aziridine 
la l-(l-^thoxycarbonyl-cyclobutanecarbonyl) 2 -cyano -azi ridine 
la 1-(1 -dim^thylamino-^thoxycarbonyl-cyclobutane-carbonyl) 2 -cyano -aziridine 
30 la l-(l-ureldom£thyl-cyclopropanecarbonyl) 2 -cyano -aziridine 

la l-(l-e*thoxycarbonylamido-cyclopentanecarbonyl) 2 -cyano -azi ridine 
la l-(l-ace*tamido-cyclopentanecarbonyl) 2-cyano-aziridine 
la l-p-die*thylaminocarbonylbenzoyl 2-cyano-aziridine 
la l-p-c(-furoylbenzoyl 2-cyano-aziridine 
35 la l-p-ure*idobenzoyl 2-cyano-aziridine 



rift 
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i . -\ ^ f-P- a . c ^xym«thylben Z oyl E-cyano-akiridine , ^ ' v? . 

la l-p-fornianddom6thylb«zoyl2.cya^o^^ridine 
la l-p-isobutoxycarbonylamidora 

V^^^?^^^^^ 11361180 ^ 2:-cyano.a 2 iridine V"\"\ 
5 la I-p^carlwiabyl^thylbcnzoyl 2-cyano-aziridine 
la l-(N-0-diac£tyltyrosyl) 2-cyano-aziridine 

^^.l^f^Wy 1 ^ 1 ) 2-cyaao-arfridliU * 
la 1>(N. N'-diacetylhistidyl) 2-cyano -aziridine 
la 1-(N, N'-diace'tylarginyi) 2-cyano-aziridine 
10 la I-(l^N^a^tyItryptophyl) 2-cyand^aWridlne 
la. l-(N, O-diace'tylseryl) 2-cyano-aziridlne 

la l-(7-oxabicyclo(2, 2. jj heptane 2-carbonyl) 2-cyano-aziridine 
la l-(2-naphtalene8uIfonyl) 2-cyano-aziridine. 

*^^ reatioa C8t d * crite I*" « dans lee exemples non limltatifs 

15 suivanta : 

Exemtole 1 

La 1-p-m gthoxvbenzovl 2-cvano-ar.irii»n» 

A 1, 52 g d'acide p-m€thoxybenzolque dissous dans 20 ml de dioxanne. 
on ajoute a 10>C une solution de 0. 68 g de 2-cyano-aziridine dans 3 ml de ' 
dioxanne. on ajoate alors une solution de 2. 06 g de dicyclohexylcarbodiimide 
dans 4 ml de dioxanne. on continue d'agiter entre 8 et 10'C pendant 2 heures. 
on filtre a la trompe le produit cristallin (2 g de 1. 3-dicyclohexyluree. F de ' 
225 a 230-C). on concentre le filtrat sous vide, on triture le residu semi-soli- 
de (3. 88 g) avec 3 ml d'ether absolu. on filtre a la trompe les cristaux obtenus 
(0. 6 g) . on concentre le filtrat sous vide, on triture a nouveau le residu (2. 45 g) 
avec 3 a 4 ml d'ether. on filtre a la trompe et on obtient 0. 59 g de la substance 
decree. F de 81 a 83'C; a partir de la liqueur mere, en concentrant a nouveau 
et en triturant avec de 1'ether. on obtient encore 0. 18 g de la substance dcsiree. 
Exemole 2 

La l-fc-mgthvlmercap tobenzoyl) 2-cvano-aT.irMin,. 

On dissout 1. 86 g de chlorure de 2-methylmercaptobenzoyie dans 14 ml 
d'ether absolu. on ajoute goutte a goutte cette solution, a la temperature am- 
biante. a une solution de 0. 68 g de 2-cyano-aziridine dans 8. 6 mi de solution 
aoueuse de Na^ 2 n et 20 ml d'eau. on agite encore pendant 2 heures. on 
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30 




idine 2 - carbonvl) 2- cyano -aziiidine jft '• ■■'•J . /: ;*^^^^| 

^ ^S^'" 10 ^ 2 ' 96 « d'acide pyridine ISaMSuqS 

•trswswass decuorttrede thioa ^ e '° n 

filttat limpide,£ontenant: le chlorure de pyridine 2-carbonvl« t££Sl^£& 
1 10 8olubon d e 0.84 g.de 2~cyano-aziridine et 1. 45 g de tni&yh^d^^wS 

: ; • ' . . tritare a deux reprises le residu (2, 1 g) avec chaque fois 3 ml d^^p 
filtre a la trompe le prbduit cristallin et on ' oh^^si^^W^^hi^M 



15 



ce decree, F : de 124 a 127*C. qui contient comme impuretS un peu de substanT 



ce monochlorde sur le noyau pyridine. 
Exemple 4 

I*a M2-furovl) 2-cvano-aziridiiu> 



25 



A une solution de 0, 7 g de 2-cyano -aziridine et 1. 22 g de tri€thylamine 
20 dans 10 ml dither absolu. on ajoute. avec refroidissement a la glace, une so. 
lution de I. 3 g de chlorure de 2-furoyle dans 5 mi dither absolu. on continue 
d'agiter pendant 1 heure, on filtre a la trompe le chlorhydrate precipite*. on 

dtheree. on tritare le residu avec 2 ml d'ether et on 
obtient ainsi 0, 99 g de substance. F : de 73 a 76«C. qui. apres nouvelle tritu- 
ration avec 2 ml d'ether. donne 0. 75 g de la substance desiree, F : de 77 a . 
78'C. 

Exemple S 

La 1 -acr vloyl 2-cvano-aziridine 

A une solution de 1. 4 g de 2-cyano-aziridine et 2, 42 g de triethylamine 
30 dans 30 ml d'ether absolu. on ajoute goutte a goutte une solution de 1, 6 ml de 
chlorure d'acryloyle dans 10 ml dither, on agite encore pendant 1 heure. on 
filtre a la trompe le chlorhydrate separe, on evapore la liqueur-mere et il 
reste 2, 26 g d'huile jaune. On la fractionne sur une colonne de 25 cm de lon- 
gueur contenant 50 g de gel de silice. au moyen de chloroforme. on reunit les 
35 fractions qui s'ecoulent au debut et qui sont uniformes a la chromatographic 
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residu solide. Onle triture avec de lather (2 a 3 ml) et on obtient'l g de la 
substance desiree, I* : do 54 a 56 •C. 
Exemole 7 

■ • 

■ ? tm ^ tt0a dC °- 74 « n-batyhnercapto-ac^e ct 0. 34 g de 

Z-cgo-a^ridine dans 15 ml dither, on ajoute a O'C 1. 03 g de dicydohexyl- 
carbodUmxde dans 5 ml d'ether. en agite encore pendant 1 heure a 0«C et 
pendant^ heurea a la temperature ambiante. on mtre a la trompe la dicyclo- 
.Hexyluree precipitee (1. 08 g>, on aecoue a deux reprises le filtrat ethere cha q ue 
!o» avec 5 ml d'oau. on seche la phase ether et on Levapore. On obUent alns! 
0.8 g du compose desir€ sous forme d'huile tres viscueuse. 

On obtient aussi la memo substance si. a une solution de 0, 73 g de tri- 
.thylamme et 0.42 g de 2-cvano-arfridine dans 20 ml d'ether. on ajoute goutte 

1 oTir ^ °* " 8 ^ CMOrUrC ^ -^rcapto-acetyle dans 

10 ml d ^ absolu. on agite encore pendant 1 heure. on filtre a la trompe 

le chlorhydrate precipite. on concentre la solution dans lather et on secoue 

0 rT, aVCC ^ 1,eaU - 8 ^ - ^ - - obtient 

0. 87 g de la substance d^siree sous forme d'huile visqueuse. 
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9SS$^'' ' determine' ■ "£ C w^n;^,u<. vu J^^^^"^W^3i 

La 1 -(N-p-chlogobenzoYlamino-ac^tv:*; 2-cYano-aziridina ^ ^^^^M. „ 

On disso^iT g de N-p-chlorobcnz^gl^^(l|^^ f |H^ 
36 mlde t^trahydrofcranne 1 — 1 " " J " v " , - M «— "* a 




dans de I'ace^ 



Exemple 9 ; , v - . : 



reiroidissement a 0; 

nue d'aeiter pendant 2 heures a 0 # C, on iiltre^laVt^^ 
pre*cipitee, on evapore le filtrat sous vide, on dissout le residu < 
tate d'^thyle, on ajoute suffisamment dither de p6trole pour prdcipiter uiv 
produit gluant. On separe celui-ci du melange de/soWant^ on le^teUure ^ou 
veau avec de lather de pe*trole frais et finalement, ; on laisse repose r une nui 
avec de lather de pStrole. On obtient ainsi 2, 1 g de la substance d£sir£e? 
F : de 65 a 68 # C, contenant encore un peu de dicyclohexylur6e comrae impu- 

^ • • ^^^^I^Pi^Sif! 

La 1 -(4-benzamidobutyryl) 2-cvano-aziridnie . ' " 

On dissout 2, 07 g d'acide 4-benzoylaminobutyrique (F : de 85 a 86 *C) ^ 
dans 13 ml de dioxanne, on ajoute une solution de 0, 68 g de 2-cyano-aziridine 
dans 2 ml de dioxanne, on agite 30 mn de plus entre 10 et 15*C et ensuite pen- 
dant 3 heures a la temperature ambiante, on laisse reposer une nuit, on filtre 
a la trompe la dicyclohexyluree precipiteV (2, 48 g), on lave a nouveau au dio- 
xanne et on evapore le filtrat sous vide. On triture le r€sidu huileux avec de 
lather et on obtient ainsi 1, 8 g de la substance desir£e, F : de 114 a 116 # C, 
contenant un peu de dicyclohexyluree, 
Exemple 10 

l,a l-(3-naphtoylamido-ace*tvl) 2-cyano-aziridine 

A 2, 29 g de f-naphtoylglycine dans 18 ml de te"trahydrofuranne et 0, 68 g 
de 2-cyano-aziridine, sous forme de suspension a 0*C f on ajoute par portions 
2, 15 g de dicyclohexyicarbodiimide, on agite encore pendant 2 heures a 0*C, 
on filtre a la trompe la dicyclohexyluree pr£cipitee (2, 18 g, F : 228°C). on 
lave a nouveau avec du te*trahydrofuranne et de 1' ether que I'on r^unit au fil- 
trat et apres evaporation sous vide, on obtient une huile que I'on triture a trois 
reprises avec de Tether; on obtient ainsi 1, 3 g de la substance d£siree, F : de 
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clohexyl- 
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^de^cy clohexane - 



Lutilisanl 
3 Hcures ardti 



gxembl 



Fo^asirfdlivg _ 

parteat de 1. 98 g d'acide cyclo- 
de 2-cyano-aziridine et en utili- 



>v* * . i- v. 
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20 mature non di 5 soute e t on Vi^^ ^ " - ™ ? 1111 pett de 

-m„.^,f;,.„,^^?r " fium - » 

ce * r e r «idu solide. une ibis tritar^w^ * 
ne 0. 8 g du compose desire. , : de 135 * IJ6 . ft ^ aV<!C de V «»*. *~ 

matiere premiere s'eff^t,,- ■ - acetique utilxs^ comme 

; . * e «ectue comme suit : 

En 10 mn environ & lO'C^o 

: ace-tyie (Eb„ , de 83 a V***^.*" * ** CW ° rUre de cyciohexyl- 

V 12 ae a *5 C) dans un nielanee de 2 «; » ^ t . 

d'eau et 0. 8 g de NaOH ainsi «£? * de e i ^ " dan3 20 ^ 

s * que i g de carbonate de sodium ,„t. j 
encore pendant 2. 5 heures i 15 -r m " , , «Aydre. on agite 

fa ^. w ^ j ™i ?r p " i " a "- °° 

on m,„ » „ teorap ,. on ,„ e s ^ - 

obtient ainsi IM.... €ther froid et on 

« 1 . 98 g de cydohexylacdtylglycine. " 
jgxemple 14 

De facon analogue a l'exemni. ia 



de dicyclohexylcarbodiimi<le # on obtient; au bout de 3 # hcures d'a^tatioir a' 0*C,W 
1.3 gdel-phenoxyace^anudo-ace^l 2-cyano^ 



".T-v. 



sag* 

v4^ 



On obttent la phenoxyacdtylglycineVv'utilis^e cornmematierefr^m^ere! 
de facon analogue au proce*de* decrit a l'exemple 13. Ainsi) "en^artanSde 

■ ■-. ...... • • • ^v'^ # i itt L tr ^ 

2,5 g de glycine; et 3, 41 g de chlorure de phenoxyac^tyle, ;*an obtientO f iYde 
phcr.oxyac€tylglydne 



aft-.' 

iir ..»H 




ylglycine. .->/ ' 

Exemple 15 V :V . ■ ..' • . " ? ■ 

La l-(2.4-dicMorobenzamido-ac£tvl) 2-cvano-aziridine ; ! £ ^ V j*§ 

De facon analogue a l'exemple 10, on obtient ce compose* d£sire* 
^ 10 son de l f 4 g^flous forme d'huile visqueuse.Ven ^xtsnrdMif^Z^d^^^^^^, 
robenzoylglycine (P : de 168 a 174 # C) et 0, 68 g de 2-cyano4ziridln?^^u^ 
lisant 2 # 15 g de dicyclohexylcarbodiixnide, 

^ . * • • . ' ■*..:.*:■ 

12 9 2 3 2 1 ' ^-V-? ^.f'K 

calculi :' C 48,3 % H 3,02 f> N 14, 10 % ; ^ ^ 

• 15 determine* : C 48,82 H 3, 37 N 13,6 

Lc spectre de masse et le spectre RMN concordent avec la structure to- .? |. 
diqu€e pour le compost desire ' "" ' ^^ff^^S' 

Exemple 16 

La M2-b engofuroYlaniido-ace'tvl) 2>cyano-aziridin e 
20 De £acon analogue a l'exemple 10, on obtient 2, 07 g de cette substan^e^^f 

en partant de 2, 19 g de 2-benzoiuroylglycine (F : de 189 a 190°C) et 0, 68 g 
de 2-cyano-aziridine, en uUUsant 2, 15 g de dicyclohexylcarbodiimide et en 
agitant pendant 3 heures a 0*C; le produit est un solide, F : de 133 a 134 # C. 
On obtient la 2-benzofuroylglycine utilise*e comme matiere premiere 
25 en partant de 2, 5 g de glycine et 3, 61 g de chlorure de coumaryle (de iacon 
analogue au mode de fabrication decrit a 1' exempt 13) avec un rendement 
de 4 g. 

Exemple 17 

La 1-fthiophene 2 -c arboxvlamido- acetyl) 2-cvano-a2iridine ? 

30 On obtient cette substance de fa^on analogue a l'exemple 10, en partant 

de 1, 85 g de thiophene 2-carbonylglycine (F : de 170 a 171 # C) et 0, 68 g de 
2-cyano-aziridine et en utilisant 2, 15 g de dicyciohexylcarbodumide, en agi- 
tant pendant 3 heures a 0°C; le produit obtenu a raison de 2 g est une huile 
visqueuse contenant encore un peu de dicyclohexyluree. L'analyse par combus- 

35 tion (C, H, N, S), le spectre de masse et le spectre RMN confirment la struc- 
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Exemple 18 

La l-fc T-succinimido-ace'tvl) 2-cvano-asiridlnc 

On l'obtient a raison de 1, 4 g (F : de 146 a 150 'C) de facon analogue a 
I'exemple 10, en partant de 1, 57 g d'acide N-succinimido -antique (F : de 
111 a 113'C) et 0. 68 g de 2-cyano-asiridine et en utilisant 2, 15 g de dicycio- 
hexylcarbodiimide; la substance contient encore un peu de dicyclohexyluree 
et on pent la purifier avec une solution aqueuse saturee de bicarbonate de 
sodium. 

Exemple 1<) 

La l-p-mgthylphe nylsulfinvl 2-cvano-aziricti. ... 

A une solution de 2. 1 g de 2-cyano-aziridine et 3, 66 g de tri€thylamine 
dans 50 ml dither, on ajoute en refroidissant une solution de 5. 23 g de chlo- 
rure de p-toluenesulfinyle brut dans 10 ml dither absolu. on agite pendant 
1 heure. on filtre a la trompe le chlorhydrate precipite" et on evapore la solu- 
tion; il reste 5. 66 g de r^sidu. On dissout celui-ci dans un peu dither, on 
secoue a deux reprises avec environ 5 ml d'eau. on seche la phase either et 
on l'evapore; on triture le rSsidu (4. 58 g) avec un peu dither en refroidis- 
sant a la glace, on filtre a la trompe les cristaux non dissou. et on obtient 
1. 05 g du compost desire F : de 102 a 104'C. De la liqueur-mere de tritu- 
ration, on tire encore de nouvelles quantity de la substance desiree. ' 
Exemple 20 

La l-mgthylsulfon yl 2-cvano-aziridine 

A une solution de 1. 4 g de 2-cyano-aziridine et 2. 42 g de triethylamine 
dans 30 ml dither, on ajoute lentement en refroidissant une solution de 1.6ml 
de chlorure de m€thanesulfonyl e dans 10 ml dither absolu. on agite pendant 
1 heure. on filtre a la trompe le chlorhydrate pre-cipite et on evapore le fil- 
trat. On purifie le residu (2. 7 g) par chromatographic sur colonne ( 150 g de 
gel de silice. hauteur de couche 35 cm. chloroforme comme e^uant). Dans 
le chromatogramme en couche mince (lamelle de gel de silice) avec le chlo- 
roforme comme solvant. on observe 2 taches. I'une peu eloignee du depart 
et 1'autre proche du front. On rcunit les fractions contenant la substance pro- 
che du depart, on les evapore sous vide et on obtient 1 g de la substance desi- 
r€e sous forme d'huile. 
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. C 4 H 6 N 2°2 S < t46 > 

calcuU: C 32. 88 % H4.ll% S 21,92 % 

d£termin£ : C 32,82 H 4.07 S 21.70 - , 

Exemple 21 

De fa S on analogue a 1'exempie 10. en partant de 0. 9 g d'acide 3-(0&io. 
ropropionylaminojpropionique et 0. 34 g de 2-cyano-asiridine et en utUisant 

au bout de 3 heures d'agitation entre 
10 et 15-C. on obtient 0. 93 g du compel desire (F : de 60 a 72«C). contena* 
10 encore un peu de dicyclohexylur^e. • ; 

On obtient 1'acide 3-(f -cMoropropionamidoJpropionique utilise comme 
matiere premiere en partant de 2. 94 g d'acide 3*minopropioaique et 2. 54 g 
de chlorure d'acide 3-cbloropropionique (de facon analogue au mode de : pro- 
ration indique a 1'exemple 13) avec un rendement de 1. 2 g (F: de 110 a 112'C). 
15 Etant donne qu'apres acidification par HC1 concentre le produit desire 

, ne precipite pas. on extrait a plusleurs reprises la phase aqueuse par l'ace- 
tate d'ethyle. on evapore sous vide les extraits impurs juequ'a un volume 
d'environ 200 ml, puis on neutralise en secouant avec du bicarbonate de sodiun 
soude et finalement. on concentre sous vide la solution limpide. 
20 Exemple 22 

La l-diohenvla^i t^wM.,.,^.. 

A uae solution de 1. 06 g d'acide diphenylacetique dans 10 ml dither 
en ajoute-a O'Cune solution de 0.34 g de 2-cyano-asiridine dans 1 ml d'ether, 
on ajoute alors 1. 03 g de dicyclohexylcarbodiimide dissous dans 4 ml d'ether 
on agite pendant 1 heure a 0*C et pendant 2 heures a la temperature ambiante'. 
on fUtre a la trompe 1. 06 g de la dicyclohexyluree precipitee (F : 226'C) 
on evapore le ultra*, on le secoue a deux reprises avec chaque fois 4 ml d'eau. 
on separe la phase ether et on obtient 0, 97 g du produit desire sous forme 
d'huile visqueuse jaunStre. I/analyse elemental, le spectre de masse et le 
spectre RMN concordent avec la structure du compel desire. . 

On obtient aussi la mSme substance si 1'on ajoute goutte a goutte une 
solution de 1. 15 g de chlorure de diphenylacetyle dans 5 mi d'ether absolu. 
a 0-C a une solution de 0. 35 g de 2. C yano-a«ridine et 0. 6 g de triethylamfce 
dans 15 ml d'ether. si 1'on agite pendant 1 heure a 0«C et pendant 2 heures 
la temperature ambiante. si 1'on nitre a la trompe le chlorhydrate precipite 
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Exemple 



La-Inn^ 



On'dissout ayec.refroidisseracnt; 



sft^t* > *"i *•* y- " «■■..-> 



& de t£trahydr^ dicyclo- 




1 r f;; A5 / dine^^s. 32 ml dither, on ajoute, en refroidissantTa la glace, 4. 3 k de di- 

cyclohe^lcarbodiiinide. Au bout de E jours a la temperature ambiante, on sepa- 
i - . v * e ^^fe^^f ^ e * on puriiie le r e*sidu huileux sur une colonne de gel 
^ H ^ OA obtient ainsi 2.2 g 
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d,,ln l? lu f le incolore * komogene k la chromatographic en couche mince. 
Exemple 25 

La 1 -m ethoxysu c cinyl 2-cvano-aziridine 
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■.-'On £ait reagir et on traite 2, 64 g de succinate de monomelthyie, 1, 36 g 

de 2 'S^^?* iridine et 4 * 3 g de dicyclohexylcarbodiimide dans 25 ml dither, 
de la facon decrite a I'exemple 24; On obtient ainsi 1, 75 g d'une huile inco- 

l°»-*Soivaat pour la purification sur colonne : cMoroforme/aceWe/cyclo- 
hexane 5:5:1. 

T 

Exemple 26 

La l-(DL-Q-ace*tvlla ctoyl) 2-cvano>a2iridine 

On dissout 2, 64 g d f acide DL-O-ac^tyllactique dans 26 mi dither. En 
refroidissant a la glace, on ajoute 1, 36 g de 2-cyano-aziridine et 4, 3 g de di- 
cyclohexylcarbodiimide et on agite encore pendant 2 heures. Apres traitement 
et purification de la facon de*crite a 1'exemple 25, on obtient 2, 2 g d'une huile 
jaunStre. 

Exemple 27 

La Usuc cinamovl 2-cvano^aziridine 

On met en suspension 1.85 g de semi-amide d'acide succinique dans 35ml 




de te*trahydrofuranne. Puis on ajoute, en refroidissant* " a " ' ' 



.>v :«;-** 
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v#5\-. ■_:'-.>-■. ■ . 

'^M"^ 0 "*' »5*-«a^?>pension 1, 1 g d'acide 6-cMoropyridazme^ 
15 dans 1 1 rnl 

0, 47 g de 2-cyano-aziridine et 1, 5. g de dicyclohexyl^rbodiimide Apr es . 
^|^^^.*Sit^.une heure a la temperature ambiante. on sfpare le produit de la. ^ 

109 a 115*C. 

Exemple 30 

La l-(N-ac <gtvlglvcyl) 2-cvano-aziridinc 
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On agite a la temperature ambiante pendant 2 heures 5, 85 g de N-ac£- 
tylglycine. 3, 4 g de 2-cyano-aziridine et 10, 8 g de dicyc^ 

dans 60 ml de t6trahydrofuranne. On separe alors la dicyclohexyluree precipi- 
tee, on concentre le filtrat et on secoue le r£sidu avec de lather. On obtient 
ainsi 5, 2 g de produit brut. On pent recristalliser le produit hydrosoluble dans 
lather me*thanolique et il fond alors entre 102 et 104 # C. 
Exemple 31 

La 1-hipp uroyl 2-cvano-aziridine 

On dissout 3,6g d'acide hippurique et I, 36 g de 2-cyano-aziridine dans 
30 36 ml de te*trahydrofuranne et en refroidissant a la glace, on ajoute 4. 3 g de 
dicyclohexylcarbodiimide. Au bout de 2 heures. on separe la dicyclohexylure*e 
et on concentre le filtrat. On recristallise le re*sidu dans le melange chlorure 
de methylene/ligroihe et on obtient 1, 35 g, F : de 78 a 81 # C. 
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m *-ipncaiimiao-aceiYi) ^-CTano-aziridine : * : \l&^->- ■. 

On la prepare de facon analogue en par tan t de 4, 1 g de phtaloylglycine. 
Rendement 3,3g, F : de 126 a 128 # C. 
Evemplc 33 

La 1 -(DL-cNacgtvlaminopropionyl) 2«cvano-aziridine ■ '-X-W*: 

On la prepare de facon analogue en partant de 3.9 g d'acStylalanine. Le 
produit est une huile hydrosoluble. * 
Exemple 34 . 

La l-(DL^>ac^tvlam inophfavlacgtvl) 2>cvano.agiridine^ p^ ';\ 

i _ " "'•■»".--• 

On la prepare de facon analogue en partant de 4,2 g de N-ac£tyl DL-C<- 
phenylglydne. Au bout de 7 heures d'agitation a la temperature ambiante. 
on traite de facon u sue lie. On obtient ainsi 1, 3 g de produit. F : de 96 a 102 # C, 
Exemple 35 

La l-fDL-ot-aee' tvlamino &-phenvlpropionvl) 2 - cvano -azlridine 

On la prepare de facon analogue en partant de 2, 1 g de N-ac€tyl DL- 
phenylalanine. La cristallisation du re*sidu d^vaporation s'effectue dans la- 
ther. Rendement 1, 25 g, F : de 97 a 109*C. " 
Exemple 36 

La 1 -benzyloxvcarb onylglvcvl 2-cyano-aziridine 

On la prepare de facon analogue, en partant de 6 g de carbobenzoxygly- 
cine. Aprea traitement usuel, on obtient 3. 7 g d»une huile. 
Exemple 37 

La MN-p-tosvlglvcv l) 2-cvano-aziridine 

On la prepare de facon analogue a partir de 4, 6 g de N-p-tosylglycine et 
on la traite. On oecoue le r€sidu d'evaporation avec de lather et on obtient 
4, 1 g de produit, F : de 124 a 128°C. 
Exemple 38 

La l»fN>tri£luorac€tv lglvcvn 2-cyano-aziridine 

On prepare ce compost de facon analogue, en partant de 3 g de N-triflu- 
oracetylglycine. On obtient 3, 7 g d'une huile. 
Exemple 3ft 

La l-(N-ac6tvl DL-lmi cyl) 2-cvano-aziridine 

On met en suspension 3, 4 g de N-ace*tyl DL-ieucine dans 34 ml de 
t€trahydrofuranne. on ajoute 1, 36 g de 2-cyano-aziridine. on refroidit et on 



* 



•vi: 



# . . •• • •••• • 



10 



15 



20 



3'. 



ajoutc en agitant. 4, 4 g de dicyclohexylcarbb^^ au 
bain de glace, on laisse reposer une nuit a la temperature ambiante. Puis on 
se*pare la dicyclohexylure'e et on concentre le filtrat. Apres avoir secoue avec 
de lather, on obtient 2, 89 g de cristaux blahcs, F ( : de 112 a 116'C. 
K xcmple 40 

La 1-fDL-o^ace'tamido-e'thoxvmalonvl) 2-cvano-aziridinc 

On met en suspension 3, 8 g de mono -6 thy 1 d'ace'tamidomalonate dans r 
40 ml dither, on ajoute 1, 36 g de 2-cyano-aziridine et 4, 3 g de dicyclohexyl- 
carbodiimide et on agite pendant 2 heures au bain de glace. On se*pare alors 
la dicyclohexylure'e et on obtient, apres concentration du filtrat, 0, 5 g decris- . 
taux blancs, F : de 124 a 127 # C. 
Excmple 41 * . 

La l-(2-pyrrolidone l-me*thvlcarbonyl) 2 - cvano - aziridinc 

On met en suspension 2, 2 g d'acide 2-pyrrolidone l-ace*tique dans 44 ml 
de t€trahydrofuranne et, en agitant ct cn refroidissant a la glace, on ajoute 
1, 05 g de 2-cyano-aziridine et 3, 3 g de dicyclohexylcarbodiimide. Au bout de 
2 heures au bain de glace et 5 heures a la temperature ambiante, on separe 
la dicyclohexylure'e et du re*sidu d r evaporation, on tire, au moyen d'e*ther, 
2, 5 g de produit cristallin. F : de 86 a 90*C (formation de bulles), 
Exemple 42 

La l-fc-mgmvlbe nzamido-acetyl) 2-cvano-aziridine 

De facon analogue a I'exemple 10, on part de 0, 96 g de p-toluylglycine 
(F : de 161 a 162 # C) et 0, 34 g de 2-cyano-aziridine dans 10 ml de tStrahydro- 
furanne, on ajoute 1, 08 g de dicyclohexylcarbodiimide (entre 10 et 15 # C), on 
agite encore pendant 30 mn entre 10 et 15 # C et pendant 2 heures a la tempera- 
ture ambiante, on filtre a la trompe pour eliminer 1,1 g de dicyclohexylure'e 
(F : 228°C), on concentre le filtrat sous vide et on obtient la- substance de*si- 
ree comme produit brut. On la dissout dans l'acdtate d'ethyle, on secoue la 
solution avec une solution aqueuse saturce de bicarbonate de sodium, on seche 
la phase organique et on l'evapore. On triture a plusieurs reprises le re*sidu 

avec de lather et on obtient 0, 95 g de la substance desire*e, (F : de 92 a 94 *C), 
Sxemple 43 

La l-(3 > 4-m^thvl enedioxvbenzovl) 2-cyano-aziridine 

A une solution de 0, 68 g de 2-cyano-aziridine et 1, 2 g de trie* thy lamine 
'ians 100 ml d'6ther absolu, on ajoute, a O'C, une solution de 1, 85 g de chlo- 
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em suspension; 2; 06 g de N-formylglyciiiS^lans 20 ml de tetrahy-^saU 
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On dissout 5; 05 g de N-ac£tylglycylgly cine dans 60 ml de N, N-dime*thyl- 
X 20 formamide et en refroidissant a la glace, on ajoute 2 g de 2-cyano-aziridine 
fj- c ■, et 6 » 3 S d « dicyclohexylcarbodiimide. Au bout de 2 heures au bain de glace et 
2 heures a la temperature ambiante. on separe la dicyclohexylure*e t on concen- 
■ tre sous vide et apres^redis solution dans l'ace*tate d'e*thyle, on obtient 1.4 e 
de cristaux blancs Hydro solubles, F : de 70 a 76* C. 
L- 25 . v- Exemple 47* *Hafft 



30 



La l'fN-gmoxycarbonvliglvcvl) 2-cvano-a2iridine 

On I'obtient de fagon analogue a l'exemple 45, en partant de 2, 94 g de 
N-^thoxycarbonylglycine. Rendement : 2, 6 g de cristaux hydro solubles, F : 
de55a58 # C. 
Exemple 48 
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La l«(5-ac6tylh^dantoyl) 2»cvano-aziridine 

On met en suspension 3 g d'acide 5-acdtylhydantolhe dans 30 ml de t^tra- 
hydrofuranne, on ajoute 1, 28 gde 2-cyano-aziridine puis, en refroidissant a 
la glace et en agitant, 4 g de dicyclohexylcarbodiimide. Au bout de 4 heures 
d'agitation au froid et d f une nuit de repos a la temperature ambiante, on s^pa- 
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re la dicyclohexylure'e ec on concentre le filtrat. On agttej 
re*sidu cristallise et donhe 2 g, F : de 118 a 122 ?63 



Exemple 49 

La UfDL- 2-N-acgtylgluteminvl) 2>cvano-a2iridinel 



De facon analogue, avec 3, 8 g de. N-ac^tylglutaini^Ml f 236/g r de-. 2-ema£3_ 
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et 4, 4 g de dicyclohexylcarLjdiimide 
ne, on obtient le produit de'eire' sous forme 
Exemple 50 



La 1-hydantovl 2-cvano-aziridine 

En faieant reagir de facon analogue 2, 36 g d'acideTfc^^ 
tient2 g, F : de 110 a 114 # C. ' •• " ; ^ ^A'l^f 

Exemple 51 

La l-CN-benzenesulfonyl N-n- pro 

On dissout 2, 6 g de N-benzenesulfonyl N r n^ro^^ycine dana 26 ml 9 
dither, 6a a joute 0, 68 g de 2 -cyano Uridine et, en refroidissant a la glace^f W 
2, 16 g de dicyclohexylcarbodiimide. Apres traitement usueli on obtient 
, 3 g/rnuile. cm* -.?*-. :: ; 

Exemple 52 

La l-(N-fl-cMorop ropionvlglycyl) 2-cvano-aziridine 

De facon analogue, on obtient, en partant de 3, 3 g de N-(3-chloropro- 
pionylglycine dans 33 ml de t£trahydrofuranne, 1, 4 g de produit, F : de 67 a 
72*C. 

Exemple 53 

La MDL-2-N-ace'tvlammo miccinamovl) 2-cvano-aziridine 

On 1'obtient de facon analogue avec 4, 5 g de N-acetylasparagine. Rende- 
ment : 1, 2 g d'un produit amorphe hydrosoluble. 

« * 

Exemple 54 

La l-(N-ac£tyl-D- alanyl) 2-cyano-fD oq Uaziridine 

Si l'on remplace dans l'exemple 33 la N-acdtylalanine racfeiique par 
la N-ac€tyl-D-alanine.CcO£0 „ + ^. on 8 £ paration dft u di _ 

cydohexylur^e, un melange de diastereo-isomeres que l'on peut sparer en 
ses deux formes possibles par recristallisation dans lather : 



Forme A : F : de 109 a lll'C (dans lather), homogcne a la chromatographie 
en couche mince, (*] * 0 = + 213, 6* / c = 1, CRjOH. 

Forme B : F : de 87 a 89*C (dans acc'tone/ligrothe 1 : 1); homogeae a la 
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chromatographic en couche mince, *°= -166. 0' /cVl''(M <5h. 
Exemole 55 : ■ 

La 1-fN-phenoxvcarbonvlglvevl) 2 . cva nQ. ay , {pi vi{ n , 

On l'obtient de facon analogue sous forme d'huile (2 g) en partant de 
3, 9 g de N-phenoxycarbonylglycine dans 40 ml d'£ther. 
Exemole 56 

La l-fot-acltvla mino-isobntyryl) 2-cyano-aziririin.» 

On l'obtient sous forme d'huile. de facon analogue/ en partant de 5. 4 g 
d'acide tf-ac*tylamino-isobutyrique dans 50 ml de tftrahydrofuraane; on la 
purifie sur une colonne de gel de silice avec le melange de solvants indiquS 
a 1» exemple 25. Rendement : 2, 8 g. 
Exemple 57 

La Mtt-phtalimiddpr opionvil 2-cyano-aziridtnj. 

On l'obtient de facon analogue, au moyen de 2, 5 g d'acide o!-phtalimido- 
propionique dan. 25 ml de tetrahydrofuranne. On la purifie sur une colonne 
de gel de silice avec un melange heptane/me-thyl-ethylceW 2 : 1 e t on ob- 
tient 1 , 4 g d'une huile . * 
Exemole 58 

La l-(N-ace-tyl N-ph^nyTfrlycvn Z-rv.nn.,.^-^. 

De facon analogue, en partant de 3, 86 g de N-ac€tyl N-phenylglycine dans 
40 ml de tetrahydrofuranne. on obtient 3 g de cristaux blancs. F : de 69 a 
75 *C. 

Exemple 59 

La l-(N-ac€tvl N-benr.vlp ly^ yi) 2-cvano^ y .iWHi». 

On l'obtient de facon analogue, sou. forme d'huile (3. 9 g) en partant de 
4. 14 g de N-ace-tyl N-benzylglycine dans 40 ml de tetrahydrofuranne. 
Exemple 60 

La l-fN-methoxvacgtvlplY^yi) 

On dissout 2. 94 g de N-methoxyac€tylglycine dans 29 ml de tetrahydro- 
furanne. on ajoute en agitant et en refroidissant a la glace 1. 36 g de 2-cyano- 
aziridine et 4. 3 g de dicyclohexylcarbodiimide et on agite encore pendant 
2 heures. Apres separation de la dicyclohexylur^e. on tire du filtrat 2 8 g 
de cristaux. on les dissout dans 1'acetate d'ethyle pour les purifier et on 
pr^cipite par la ligrome. F ; de 70 a 72 *C. 
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^On i'obtient de fagon analogue k partir de 2. 6 g de f ac^tylalanine. sous 
forme d'huile hydrosoluble (1, 7 g). 

Exemple 62 

La l-(4-*e£t* m t nn h rtvr yi) 2-gy a no-azirmn* 

On 1'obtient de facon analogue, en partant de 4. 4 g d'acide 4-ace-tamino- 
butyrique. On reeristallise le produit cristallin brut (3. 8 g) dans le melange 
ether/chlorure de methylene et il fond alors entre 72 et 75 -C. 
Exemole 63 

.La l-f6-ac£tYl a nr^ 0 hexMo Y l) 2-cvano-a»rMm. 

On fait reagir de facon usuelle 3. 46 g d'acide 6-ace>lan^ohexanorque. 
I. 36 g de 2-cyano-aziridine et 4. 3 g de dicyclohexylcarbodiimide dans 35 ml 
de tftrahydrofuranne et on isole le produit. On obtient ainsi 1, I g, F : de 
74 a 77»C (dans l'ac€tate d'€thyle et la ligrome). . 
Exemple 64 

.» ...... 

La 1 -(cyclohexvlacgryl) ?-^ yano- az 'irirtf n< . 

Dans une solution de 0. 68 g de 2-cyano-aziridine et l. 2 g de thiami- 
ne dans 30 ml d'ether absolu. on introduit goutte a goutte. a CTC. une solution 
de 1. 6 g de chlorure de cyclohexylacetyle dans 10 ml dither absolu. on arite 
pendant une heure a 0'C et pendant une heure a la temperature ambiante, on fil- 
tre a la trompe le chlorhydrate precipite (1. 38 g),on evapore le filtrat. on dis- 
sout le residu dans un P e« d'ether. on le traite a trois reprises par 5 ml d'eau. 
on seche la pbase ether et on Tevapore et il reste 1. 62 g de la substance desi- 
ree. sous forme d'huile. LWyse elementaire. .le spectre RMN et le spectre 
de masse sent compatibles avec la structure de la substance desir£e 
Exemple 65 

La l-(2 t 4-dichlorob»n™ y i) 2- C v M n- a ^,^^.». 

chlorob' r l08UC ' 1,eXeinPlC Cn Partont ^ 2 ' 09 « dC - *- 

chlorobenzoyle (dans 10 ml d'ether). 0. 68 g de 2-cyano-aziridine et 1. 2 g de 

^TTT ^ 50 ml •'' ther abS ° 1U} ' SanStr on ob- 
tLent 2. 2 g de produit semi-solide qui (triture avec environ 4 ml dither) 

donne 1 . 1 4 g de la substance desiree . T : de 95 a 97 • C . 
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t ^ 16 mtrat 80U8 ^ Ct - W« ^ Pa, Laceta- 
te d ^yle. On secoue cette solution avec une sol^ci^euse saturee de 

, , £~^ 6 °» ^ p^e, o^p^ ^ et on l'eva- 

pore (sou. rtde).:on reprend le resida par l'abe'tetejd'layle (15 ml) , on ~ 
ajoute assez dither de r^h-oi. ~, * - :**<*t!Wm**«K ' '* 
20 « M pr ^P iter m P«^uit gluant. on jette le 

ett La n ' Pltt8ieUra rePriSC3 IC "~* V— * Pe-ole 

et on obtxent iinaWnt 0, 85 g de la Stance desire, F , de 1 17 a 120'C. 

La 1-carbamnyi^.t -. . cyana . arir .,.„. 

_ Entre 0 et +5 «C. on verse par portion, 2 ,15 g ^ de^dlcyclohexylcarbodu- 
nude dan, une suspension de 1. 03 g d'acide caroan,oyla cc ti q ue et 0. 68 g de 

LTT;.? 6 ^ " *" ^ ^ro^ranni on agite encore pedant 
une neure a 0'C et pendant 2 beures a la temperature andante, on Le 
alor. a la troxnpe, on lave au tetrahydroiuranne et a 1'ether oue 1-on re unie 
an Ultra et on obtieat ainsi 2, 2 g de dicyclohexyluree (F: de 226 a 228'C) On 

amsi 1, 3 g de la substance decree, F : de 115 a 119»C. 
Fxemple 6g 

La l-P-aHM.>n«.H» mr |- > ^ - 1 - a „„.„„M i .. 
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heure i 0*C et pendant 
nium) # ; v on eVapore la li 
puriiie snr tine colonne 




9 .56. g de. chlorure de 

g^; pendant une heure I O'Cet pendant one henre^^^^^Sf 

S ltre " A: ^5^&&f ^ ra ^PgS^; « g)£o jconcent^ 
le filtrat * u» volumfdWron 10 ml. on secouf a^S^o^ ±^« 
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chloroforme comme eluant) et on obtient 0. 83 g "de la wbstance d^r«e. sons 
la forme d'une huile qui se solidlfie apres un repos prolonged 

On obtient auasi la mSme substance en versant 2, 1 g de dicyclohexyl- 
carbodiimide (dissoute dans 10 ml d' ether), a O'C^/dans une solution de 1.38g 
d'acide ^(2-furyl)acryUque. 0. 68 g de 2-cyano-aziridine et 30 ml d'ether. en 
agitant pendant 2 heures a 0'C et en laissant reposer une unit a la temperature 
ambiante; oh filtre a la trompe pour eliminer 2. 2 g de dicyclohexyluree. on 
secoue a trois reprises le filtrat avec chaque fois 4 ml d'eau, on seche et on 
evapore; on purifie de facon analogue sur colonne de gel de silice et on obtient 
0. 9 g d'huUe qui se solidifie apres plusieurs jours de repos. Apres tritura- 
tion avec de l'Sther de petrole, le F est de 59 k 61 »C. 
Exemple 71 

* * . 

La l-fc-chloropropi onyl) 2-cyano-aziridine 

De facon analogue a l'exemple 70. on obtient 0. 94 g de cette substance 

en partant de 1. 27 g de chlorure de (i-chloropropionyle et 0. 68 g de 2-cyano- 
aziridine ou en partant d'acide (5-chloropropionique et de 2-cyano-aziridine. 
au moyen de dicyclohexylcarbodiimide. sans purification sur colonne de gel 
de silice. sous forme d'huile jaunatre (1-analyse elemental, le spectre RMN 
et le spectre de masse sont compatibles avec la structure). 



v -v-i. 



, J A une solution de 0. 34 g de 2-cyano-aziridine et 0.6 g de trie-fhylamtae 
dan, 30 ml dither absolu, on ajoute a 0*C une solution de 1. 51 g de chlorure 

• Ivl' •^ r ? yle **• 10 ^ ***** ab «ol«. onagitependantuneheurea O-Cet 

pendant une heure a la temperature ambiante. on filtre a la trompe le precipi- 
• «. on le triture avec 100 ml d'acetate d'6thyle. on filtre a la trompe (0, 65 g 
de sel de tritoylammonium) et on evapore le filtrat d'ac^tate d« Sthyle en 
meme temps que le filtrat dither; apres trituration avec de lather, on ob- 
%f 10 v tient l, 2 g de la substance desiree. F : de 85 a 88 *C. 
Foceraple 73 

.La 1-propionvl 2-c yano-aziricHn.. 

A une solution de 0. 68 g de 2-cyano-aziridine et 1. 2 g de tri€thylamine 

* d * IlB 40 ml d,€tber abaota . <>» aJ~*e goatte a goutte, entre 0 et «'C en 
15 15 mn environ, une solution de 0. 92 g de chlorure de propionyle dans 40 ml 

d'ether absolu, on continue d'agiter pendant une heure a 0'C et pendant 2 
heures a la temperature ambianie. on filtre a la trompe le sel precipe, on 
lave avec de lather que 1-on reunit au filtrat. on evapore sous vide et il reste 
1. 44 g d'huile. On la dissout dans de IWtate d'ethyle. on secoue avec une 
20 solution saturee de bicarbonate de sodium et apres sechage. on evapore sous 
vxde la solution d'acetate d'ethyle. On obtient ainsi 1. ,4 g de la 'substance 
desire sous We dWe claire dont lea donn.es d'analyse (analyse e l*» ea _ 
taxre. spectresRMN et de masse) sent compass avec la structure. La sub- 
stance contient peu d'eau comme impurete". 
25 Exemole 74 

La l- P hg BO >Y»^tvl 2-cyan,,.*-,-.;,^ 

De facon analogue a 1'exemple 73. on obtient 1. 45 g de cette substance 
(F : de 92 a 94«C) en partant de 1. 7 g de chlorure de phenoxyacetyle et 0. 68 g 

30 dine * TOUtef ° i8 ' ° n mtUre aVCC 70 la 

30 mauere ( 2 .4 g) filtree a la trompe apres .l-agitation. 

eel de tr.ethylar ononium restant (1. 2 g). on .vapore sous vide la solution 
d acetate d'ethyle et on triture le residu avec de Lether. On obtient 0. 85 g 
de la substance desiree. I* : de 92 a 94'C; on ohtient a nouveau 0. 6 g de la 
meme substance (F : de 92 i Q4»r*l e. . s 

35 en , •„ , C) €va P°«nt le premier filtrat .there" et 

35 en triturant le r€sidu avec de lather. 
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On obtient 1. 28 g de cette substance (F : de^ aJS'cj de £a$on analo- 
gue a l'exemple 73. en partant de 1.54 g de cKlorure de'phenylacetjde et ^ 
0. 68 g de 2-cyano.aziridine. mais apres avoir filtre a la trompe le chlorure 
de triemylammoniura et apres avoir cWpore le filtrate on triture le residu 
d' evaporation avecde lather et on obtient ainsi le produit desire sous forme 
cristalline. 

Exemple 76 *• v..'. 
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10 La Uf4- me*thvlbenzovl) 2-cYano-aziridinft 



On obtient cette substance (I. 8 g d'fauile) de facon analogue a l'exem- 
ple 73, en partant de 1, 54 g de chlorure de p-m*thylbenzoyle et 0, 68 g de 
2-cyano-aziridine. Elle contient encore un pcu d'acState d'e^thyle et d'eau. 
Les re*sultats analyses (analyse elementaire. spectres RMN ei spectre # 
de masse) sont compatibles avec la structure. 
Exemple 77 

" La M2-benzofurovl ) 2-cvano-aziridine 

On obtient 1. 3 g de cette substance (F de 92 a 94*C) de facon analogue 
a l'exemple 75. en partant de 1. 8 g de chlorure de benzofuranne 2-carboayle 
et 0. 68 g de 2-cyano-aziridine. 
Exemple 78 

La 1-fl-methyl 3-nitro P y r a »„ Ie 4-carbonvl) 2 .cvano- ag ,riH, n . 

Entre 0 et +5«C. on verse goutte a goutte une solution de 1. 89 g de chlo- 
rure de 1-methyl 3-nitropyrazole 4-carbonyle dans 20 ml d'ether absolu et 
10 ml de tetrahydrofuranne absolu. dans une solution de 0. 68 g de 2-cyano- 
aziridine et 1.2 g de triethylamine dans 15 ml d'ether absolu. on agite ensuite 
encore pendant 2. 5 heures a 0'C. on verse le liquide pour eliminer le produit 
gluant forme et on i'evapore sous vide; on obtient ainsi un residu huileux. on 
le reprend par 1'acetate d'ethyle. on triture le produit gluant separe avec cette 
solution, on filtre a la trompe pour eliminer le chlorure de triethylammonium 
non dissous. on secoue la solution d'acetate d'dthyle avec une solution aoueuse 
de bicarbonate de sodium, on seche et on concentre la phase organise sous 
vide; il reste 2. 1 g d-huiie. On triture celle-ci a plusieurs reprises avec de 
l'ether et finalement avec de 1'isopropanol; on obtient un produit gluant et 
tenace qu'on laisse reposer une nuit avec 1'isopropanol. On obtient ainsi 
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^ ^^1^ a ^ e ^.^^|||^^ on ajoute 2. 46 g 
de dicyclohexylcarbodiimide et 0. 78 glff^S^e. Apres avoir 
separe U dicyclohexymree. on obtient un produit brut que 1'on r'ecristallise 



par 1'acetate : oj&hyle^Rendement ": 1 g^F^e 168 a 170 # C. 
Exemnle 81 "1-' ' "". 4 ■-t^^f; '.. - v. * . 

La succinvl-bis-te- eY « no-agiridin<») 

On dissout 1, 18 g d'acide succinique et 4. 3 g de dicyclohexylcarbodiimi- 
de dans 50 ml de tetrahydrofuranne. et peu de temps apres il se produit one 
precipitation. On ajoute alors 1. 36 g de 2-cyano-aziridine et on agite pendant 
2 heures au bain de glace. Apres avoir separe la dicyclohexyluree. on oris- 
tallise le re^du au moyen dither et on obtient 0. 65 g de produit. F : de 139 
a 144'C. 

Exemnle 82 

La dgcanediovl-bi«-f2 -cvano-a g iri,Kn^ 

On fait reagir de facon analogue 4 g d'acide sebacique sur 2, 7 g de 2- 
cyano-aziridine. On obtient 1 g de produit, F : de 77 a 82-C. apres recristai- 
lisation dans le melange acetate d'^thyle/ligroihe. 
Exemnle 83 • 

L'gthanephosDhono-bi s.fZ-cvano-aziridinc; 

On dissout 1. 36 g de 2-cyano-aziridine et 2. 78 ml de triethylamine dans 
15 ml d-ether absolu. On ajoute goutte a goutte. en agitant et en refroidissant 
a la glace, une solution de 1.47 g de dichlorure d'ethanephosphonyle dans 
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la trompe le .el de triemylammonium precipe. '^L^JaSiL tri- 
tare le residu avec de 1'ether et on obtient 1, 45 g de produit brut (F : de 82 
a 86-C) qui, apres purification sur la colonne de gel de silice (sclvant acetate 
d'ethyle. 110 g de gel de silice) donne 1, 3 g de la substance desiree. F • de 
5 89a91*C. * 

On obtient la m3me substance si. a un melange de 0. 97 g d'acide p-etho- 
xycarbonylbenzotque et 0. 34 g de 2-cyano-aziridine dan. 15 ml d'ether. on ajou- 
te a 0-C une solution de 1. 1 g de dicydohexylcarbodiimide dans 5 ml d'ether 
on agite pendant 2 heures a cette temperature et pendant une heure a la tempe- 
rature ambiante. on filtre a la trompe la dicyclohexyluree precipitee (1. 13 g ) 
on evapore le filtrat et on triture le residu a.ec environ 3 ml d'ether (rende- ' 

ment 0, 66 g t F : de 92 5t 94°C). 

Kxemple 88 

La MN.N.d^thyi ».- mov H 2.^ ^^^,,... 

.15 On dissout 3. 46 g de N. N-diethyl-monosimide d'acide succinique et 

4. 3 g de dicyclohexyluree dans 35. ml de tetrahydrofuranne et on ajoute a la 
suspension 1, 36 g de 2-cyano-aiiridine. Apres avoir agite pendant 2 heures 
au bain de glace et lais.e reposer pendant une nuit a la temperature ambiante, 
on separe la dicyclohexyluree et on concentre le fUtrat. On obtient ainsi 
^0 2, 9 g du compost sous forme d'huile. 
Excmple 8Q 

.La l-N-ffarane ?-c;, rhonylMvcvl Z.^.,,,,.,:.. 

A un melange de 1. 69 g de N-(2-f„royl )g l ycine et 0. 68 g de 2-cyano-azi- 

,7 " ^ ^ t€trahyd ~ f " anae ' - ^-rpore lentement. entre 0 et 
« C 2. 15 g de dicydohexylcarbodiimide. on agite pendant une heure a 0«C 
et pendant 3 heures a la temperature ambiante. on filtre a la trompe la dicy- 

ttrt? Pr ' CiPit ' e 2 8 ' F : ° a * ~ vide, on 

r.ture a plusieurs reprises le residu huileSx avec de 1'ether et on obtient 

fmalement 1. 3 g de la substance desiree, F : de 98 a 100'C. 

On prepare comme suit la N-(2-furoyl)elvcine »«« 
premiere iur «y^/giycine utilisee comme matiere 

A une temperature comprise entre 10 et is »r « . , 
2 a „ a C ' on ajoute (goutte a goutte) 

2. 6 g de chlorure de furanne-2-carboxylioue a 2 5 » *>*.-a . 
0,8«deN a OH^» , 8 dC ^^-"etique. 

. 8 g de NaOH (sohde). 2 g de carbonate de sodium anhydre et 20 ml d'eau. 

on ague encore pendant 2. 5 heures a 15'C. on aj oute en re*oidissant a la 
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glace 8 ml de HQ concentr^, on laisse reposer environ 30 mn au bain de 
glace, on filtre £ la trornpe la substance pr6cipitee, on lave & Peau et on ob- 
. tient ainsi 2,5g d'acide N-(<X-£uroyl)amino-acetique t F : de 166 a, 168°C. 
Exemple 90 

5 La l-n-butylsulfinylacgtyl 2-cyano-aziridine 

A une solution de 2, 8 g de la Un-butylmercapto-ace'tyl 2-cyano-aziridi- 
ne obtenue selon I'exemple 7 dans 60 ml de chloroforme, on ajoute goutte 2t 
goutte ^ la temperature ambiante une solution de 2, 93 g d'acide m-chloroben- 
zofque dans 20 ml de chloroforme, on agite pendant 2 heures h. la tempera- 
10 ture ambiante, on evapore sous vide k un volume d f environ 40 ml, on secbue 
* trois reprises, chaque fois avec 8 ml o!e solution aqueuse de bicarbonate de 
sodium, on seche la phase organique, on eVapore le chloroforme et on ob- 
tient 2, 64 g de la substance de*siree sous forme d'huile. Apres purification 
j sur une colonne de 150 g de gel de silice (solvant : acetate d'Sthyie), on ob- 
15 tient l f 07 g de substance homogene h la chromatographic en couche mince, 
qui est une huile visqueuse jaunatre. Les donnees analytiques (analyse el£- 
mentaire, spectre RMN, spectre de masse) concordent avec la structure. 
Exemple 91 

La l-cvclopropvlcar bonyl 2-cvano-aziridine 
20 On obtient 1, 34 g de cette substance sous forme d'huile si, de facon 

analogue a l'exemple 87, on fait reagir 1, 36 g de 2-cyano-aziridine et 2, 2 g 
de triSthylamine dans 30 ml dither sur 2, 09 g de chlorure de cyclopropane- 
carbonyle, apres quoi on separe le chforhydrate de triSthylamine, puis on ' 
secoue % trois reprises le filtrat, chaque fois avec 4 ml d'eau, on seche la 
phase e-ther et on l'evapore. Apres avoir purifie 1 g de ce produit sur une 
colonne contenant 100 g de gel de silice. en utilisant le chloroforme cbmme 
solvant, on a 0, 5 g de la substance desiree sous forme d'huile. Lea donnees 
analytiques (analyse elementaire, spectre RMN. spectre de masse), concor- 
dent avec la structure. 
30 Exemple 92 

La l-cvclopropnn»carboxamid o.ace'tvl 2-cyano-agiridin,. 

On l'obtient de facon analogue a l'exemple 89 en faisant reagir 0, 71 g 
de cyclopropylcarbonylglycine (F : de 128 a 130'C) et 0. 34 g de 2-cyano^zi- 
ridine dans 9 ml de t^trahydrofuranne sur 1, 08 g de dicyclohexylcarbodiimide. 
35 avec un rendement de 0. 75 g (F : de 1 16 a 1 t8"C). 
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La preparation de la cyclopropane car bonylgly cine utilis^e comme ma- 
tiere premiere s'effectue aussi de la facon ddcrite h, l f exemple 89, en par* 
tantdu chlorure de cyclopropane carbonyle et de Facide amino -acetique. 



Exemple 93 ■ ■ ' -• ■;' 

La l-(2-methylthiazole 5-carbonyl) 2-cyano-aziridine 



A l,6g d'adde 2-methylthiazole 5-carboxylique (F : 209*C) et 0. 76 g 
de 2-cyano-aziridine dans 20 ml de tetrahydrofuranne, on ajoute, 2t one tem- 
perature entre 0 et +5*C, 2, 4 g de dicyclohexylcarbodiimide, on agite pendant 
1 heure a 0*C et pendant 3 heures h la temperature ambiante, on filtre a, la 
trompe la dicyclohexylur£e pre"cipit£e^ on lave avec le solvant indique et ^ 
I'ether, on eVapore le filtrat sous vide, on reprend le r£sidu par l'ac€tate 
d'£thyle, on secoue avec une solution aqueuse satur£e de bicarbonate de 
sodium, on seche la phase organique, on V£ vapor e sous vide etil reate 2, 38g 
d'huile. On dissout alors le r£sidu haileax d* Evaporation dans 90 ml d'£fher, 
15 on laisse reposer une nuit, on filtre <t la trompe pour £liminer la dicyclohexyl- 

ur6e pr£cipit£e, on £vapore la solution et on triture le r£sidu avec tux peu 
| d'ether; on obtient 1, 4 g de la substance de*sire*e (F ; de 90 & 92 # C), 
Exemple 94 

La 1 ri-(6-pyridazonvl)ace*ty0 2-cyano-aziridine 

20 On met en suspension 3, 5 g d'acide 1 -(6-pyridazonyl)ace*tique dans, 

35 ml de t£trahydrofuranne, on ajoute 1, 55 g de 2-cyano-aziridine et, en re- 
froidissant k la glace, 4, 91 g de dicyciohexylcar bodiimide . Au bout de 2 heu- 
res d'agitation au bain de glace, on laisse le melange se rechauffer jusqu 1 ^ la 
•temperature ambiante, on separe la dicyclohexyluree et on evapore le filtrat. 

Z5 On triture le residu cristallin avec de l'ether et on filtre ^ la trompe. On 
obtient ainsi 3, 85 g de cristaux blancs, F : de 87 ^ 91 *C. 
Exemple 95 

La 1»(3, 4, 5«trimethoxybenzoyl) 2-cyano-aziridine 

De fagon analogue k l'exemple 94, en partant de l'acide 3. 4, 5-trimetho- 
30 xybenzofque, on obtient ce compose, F : de 86 * 89 # C. 
Exemple 96 

La 1-acrvlovlamido-acetyl 2-cyano-aziridine 

A une suspension de 1, 29 g de N-acryloylglycine ( F : de 128 a 131 # C) 
et 0, 68 g de 2-cyano-aziridine dans 25 ml d f ether, on ajoute goutte a goutte, 
35 a 0*C, une solution de 2. 06 g de dicyciohexylcar bodiimide dans 5 ml d'ether, 
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on agite pendant 2 heures a 0*C, on laiase reposer pendant une nuit a la tern* 
perature ambiante, on filtre a la trompe le produit cristallin (3, 2:5 g)» on le 
secoue avec 30 ml d'ac State d'e'thyle, on filtre a la trompe la dicyclohexylure'e 
non dis30ute, on evapore le filtrat sous vide et on triture le residu huileux 
5 avec de I'dther; on obtient 0, 63 g du compost de'sire*, F : de 125 a 126 °C. 
Exemple 97 

La N» N'-terephtalovl bis-l-(2-cyano-aziridine) 

Aim melange de 1, 36 g de 2-cyano-aziridine, 2. 4* g de tri£thylamine et 
60 ml d'£ther absolu, on ajoute goutte a goutte, entre 0 et +5*C, une solution 

10 de 2, 03 g de dichlorure de terephtaloyle dans 20 ml d v £ther absolu, on agite 
pendant une heure a 0 # C et pendant 2 heures a la temperature ambiante. on 
filtre alors & la trompe le produit solide (5, 3 g), on secoue celui-ci a Pe'tat 
finement pulverise*, avec 100 ml de dioxanne a 60*C. on filtre a la trompe 
la matiere non dissoute, on eVapore le filtrat sous vide, on triture le r€sidu 

15 avec de lather, on obtient ainsi 2, 1 g de produit cristallis6. On triture ces 
cristaux avec une solution aqueuse saturee de bicarbonate de sodium, on filtre 
a la trompe les cristaux obtenus, on lave a I'eau et on obtient 1, 8 g du corapo- 
s6 desire*, F : de 168 a 170 # C. 
Exemple 98 
20 La 1-propionyl 2-cvano-aziridine 

A un melange de 0, 68 g de 2-cyano-aziridine dans 5 ml dither absolu, 
on ajoute goutte a goutte a la temperature ambiante 1, 95 g d' anhydride propio- 

- 

nique, on agite 4 heures a cette temperature, on verse alors la solution goutte 
a goutte dans un melange bien agite de 5 g de bicarbonate de sodium dans 
25 50 ml d'eau, on extrait a plusieurs reprises par l'acdtate d'dthyle, on evapore 
les extraits r Sun is sous vide et on obtient ainsi 1,6 g de residu. On traite 
celui-ci par une suspension de 5 g de bicarbonate de sodium dans. 30 ml d'eau, 
on agite soigneusement pendant 30 mn, on filtre a la trompe le bicarbonate 
non dissous, on extrait le filtrat a plusieurs reprises par l'ace'tate d'Sthyle, 
on eVapore celui-ci sous vide et on obtient ainsi 0, 85 g de la substance dgsiree 
qui est identique a celle de l'exemple 73 (d'apres la chromatographic en couche 
mince, le spectre de masse et le spectre RMN), 
Exemple 99 

La l-TN-pyrid one-feJ-ace'tvl) 2-cyano-az iridine 
35 En agitant et en refroidissant a la glace, on melange 3, 06 g d'acide 
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N-pyridonev(2)^ac6tique. I. 36 g de 2-cyano.a Z iric&i& S et 2 4r^ /de ^cVdohexyl- 
carbo^midek 31 ml de t^trahydrofuranne. Au bout de 2 heurea, on laiaae 
le maange se re'chauffer juaqu'a la temperature ambiante et on aepare la 
dicyclohexyluree. On evapore, on reprend le r£sidu par l'ace*tate de butyle, 
on filtre, on ajoute de la ligroine et on provoque au moyen dither la cria- 
talliaation du produit gluant pr£cip«e\ On obttent ainsi 2,9 g de produit, F : 
de 97 a 102 # C (formation de buUea). 
Excraole 100 

La 1-(1 -methyl 3-nitr opyrazole 4-carbonvlglvcvl) 2-cvano-aziridine 

10 <todi8 »" ltl »14gdeN-(l.m«thyl3-nitropyrazole4-carbonyl)glycine 
(F : de 159 a 161 *C) dans 70 ml de tStrahydrofuranne chaud, on ajoute 0. 34 g 
de 2-cyano-aziridine et on ajoute par portions, entre 25 et 30*C, 1. 5 g de 
dicyclohexylcarbodiimide; on agite pendant 5 heures a la temperature ambian- 
te. on laisse reposer une nuit, on filtre a la trompe la matiere precipitee 

;15 (dicyclohexyluree). on €vapore la liqueur-mere sous vide; on triture alors 
le residu (2, 65 g d'huile). apres 30 mn de repos. avec 10 ml de t^trahydro- 
niranne et on obtient 0. 45 g du compost de-sire", sous forme de substance 
cristalline, F : de 158 a 160*C; a partir de la liqueur-mere, on obttent apres 
evaporation et trituration renouvelees, encore 0. 3 g de la substance desiree, 

20 contenant encore un peu de dicyclohexyluree; on la dissout done dans Vacetate 
d»€thyle chaud, on laisse reposer une nuit a la temperature ambiante. on 
filtre a la trompe pour separer la dicyclohexyluree. on evapore la liqueur- 
mere et on triture a nouyeau. 

. La preparation de la N-{1 -methyl 3-nitropyrazole 4- carbonyle)glyeine 

."25 a'effectue de facon analogue a l'exemple 89, a partir de 3, 8 g de chlorure 
de 1-mSthyl 3-nitropyrazole 4-carbonyle et 2.5 g d'acide amino -acefique. 
avec un rendement de 3, 8 g. 
Exemple 101 

La 1 -fm-trifl uoromgthvlbenzovl) 2-cvano-aziridine 

Dans un melange de 1,9 g d'acide m-trifluorom£thylbenzorque et 0,68 g 
de 2-cyano-ariridine dans 18 ml de tetrahydrofuranne, on introduit par portions, 
a une temperature entre 0 et +5'C, 2. 15 g de dicyclohexylcarbodiimide. on 
agite pendant une heure iO'Cet pendant 3 heures a la temperature ambiante. 
on filtre a la trompe pour separer la dicyclohexyluree precipitee, on evapore 
la liqueur-mere sous vide/ on reprend le re'sidu par 50 ml dither absolu. 
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40 ml d'etterabsota. on introduit goutte i 'gout^ Sntr^)^^ 



*ffi$5r^ : nunc 




Iff^eWaoIutioa 
15 dans 40 ml d 

;a>- jj peH ! d?nt heure k °* C et Pendant 2 heures a la temperature ambiante. on 
: ^^f£tltr^a la trompe le chlorhydrate precipite. on eVapore la liqueur-mere .oua * 
*■ f : • vide, on reprend le residu par l'aeetate d'ethyle. on secoue a^itota^' 
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reprend le residu par l'aeetate d'£thyl< 
aqueuse de bicarbonate de sodium et avec de l'eau, on evapore la phase orga- 
nique (1, 4 g de residu huileux). on secoue vigoureusement a quatre reprises 
le residu huileux, chaque foia avec 20 ml d'ether de petrole. on obtient 0. 9 g 
de la substance desiree. sous forme buileuse. Elle contient encore un pen de 
disulfure de diphenyle^ L'analyse elementaire et le spectre RMN ainsi que le 
spectre de masse et le spectre infra-rouge sont compatibles avec la structure: 
Exemple 103 

La l-fe-mlthYlanlfi nvlbenzoyl) 2-cvano-aziridine 

On obtient cette substance (F : de 143 a 145 *C) de facon analogue a 
l'exemple 90, en partant de 0.44 g de l-(2-methylmercaptobensoyl) 2-cyano- 
aziridine. egalement apres purification sur colonne. avec un rendement de 
0, 15 g. 

Exemple 104 

La 1-n-butvlmercapto- acetvlglvcvl 2-cvano- ag iriHin» 

A une suspension de 1. 025 g de n-butylmercapto-acetylgiycine (E : de 
80 a 82«C) et 1. 03 g de dicyclohexylcarbodiimide dans 25 ml d'ether. on agite 
pendant une heure aO'Cet pendant une heure a la temperature ambiante. on 
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spectre de masse etle spectre ;RMN sont compatibles 
La substance content ua peu de n-butytaercapto-ace^- 



" -:-!mM0 ft U n -**^«~Pt°-aceW y cine servant de matiere premiere, 

, If rCndCmeat ^ d «3.4g de chlorare de n-butylxnercap- 

r SHS" a v^ C et2 ' 5 * d,acid « -nino-acetique. de fa^an^o^ a ^ pr0 c€d^^ ' 
vvl^crlt ail'exemple 89. ^vUfc/:- ^ 
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La l-(p-phenvlbenz ovi) 2-c^ano-aztridlne 

f*$$$&Skfe ^ 0. 34 g de 2-Cyano-aziridine et 0. 6 g de thiamine 

dans 20 ml d'etber absolu. on ajoute. a une temperature comprise entre 0 et 
««C. goutte a gontte. une solution de 1. 08 g de chlorure de P -phenylbenzoyle 
dans 30 mi d'ether absolu (en 15 mn environ), on agite encore pendant une 
heure a 0'C et pendant 2 heures a la temperature ambiante, on filtre a la 
trompe la matiere precipitee. on lave a 1'ether en reunissaut celui-ci au fil- 
trate on evapore la liqueur-mere Umpide. on triture le residu avec un peu 
d'e-tber et on obtient 0. 7 g de la substance desiree, F : de 104 a 106'C. " 
Exemole 106 

La l-(2-methylmilfonvlb e n«o Y l) 2-cvano.agiw.Kr,- 

- A une solution de 1. 2 g de triethylamine et 0. 68 g de 2-cyano-aziridine 
dans 20 ml de dioxanne. on ajoute goutte a goutte. a une temperature entre 10 
et 15-C. une solution de 2. 18 g de chlorure de 2-methyIsulfonylbenzoyle brut 
(tire de 6 g d'acide 2-mettylsulfonylbenzoique dans 12 ml de chlorure de thio- 
nyle par ebullition a reflux pendant 3 heures et ensuite evaporation du chloru- 
re de tbionyle en excbs). dans 20 ml de dioxanne. on agite pendant une beure 
a cette temperature et pendant une beure a la temperature ambiante. on filtre 

la trompe pour eliminer le chlorure de triethylammonium forme (1. 29 g) 
on e V apore la liqueur-mere sous vide, on triture le residu avec de l-isopropa- 
nol et on obtient ainsi ,. 1 g de substance. F : de 126 a 1 30 - C . qui. apres 
dissolution dans 1'acetate d^ethyle. lavage a 1'hydrogenocarbonate de sodium 
aqueux et evaporation de 1'acetate d'othyle sous vide, donne 0.4 g de la subs- 
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tance d€sir£e, F : de 135 S I37*C. . t " J • : '.**J5. .* 



La l-(phe'nvlmercapto-ace*tyl) 2-cvano-aziridine 

A une solution de 0, 68 g de 2-cyano-aziridine et 2, 1 g de dicyclohexyl- 

5- carbodiimide dans 10 ml d'e*ther, on ajoute goutte a goutte, a 0 # C one solu- 
t*on de 1, 68 g d'acide phenylmercapto -antique dans 20 ml dither, on agite 
pendant une heure a 0*C et pendant 2 heures a la temperature ambiante, on 
Hltre a la trompe la dicyclohexylure*e pr £cipit£e (2, 1 g), . on eVapore la liqueur- 
mere jusqu'a un volume de 1.0 ml environ, on secoue a plusieurs reprises 

0 avec du bicarbonate de sodium aqueux puis avec de I'eau, on eVapore la phase . 
e*ther et on obtient 0. 8 g de la substance d€sir£e, sous forme d'huile jaunS- 
tre dont I 1 analyse elementaire, le spectre RMN et le spectre de masse concor- 
dent avec la l-(phenylmercapto -acetyl) 2-cyano-aziridine. 
Exemple 108 

5 La l-fN-ace > tvlme*thionvl) 2-cvano-aziridine 

A une suspension de 0/38 g de N-acetyl-DL-m€thionine, 0. 136 g de 
2-cyano-aziridine dans 10 ml d'lther, on ajoute goutte a goutte a 0*C, en 
agitant, une solution de 0,412 g de dicyclohexylcarbodiimide dans 5 ml dither, 
on agite pendant une heure a 0*C et pendant 2 heures a la temperature ambian- 
. tc et on laisse reposer une nuit a la temperature ambiante. On filtre alors a 
la trompe la dicyclohexylure"e formee, on evapore la liqueur-mere, on triture 
le re*sidu avec environ 3 ml d'ether et on obtient 0, 35 g de la substance d€siree, 
F : de 86 a 88°C. 
Exemple 109 

La l-P-e*thoxvc arbonvlamidobenzovl 2-cyano-aziridine 

A une solution de 0. 68 g de 2-cyano-aziridine et 1,2 g de trie*thylamine 
dans 50 ml d'£ther, on ajoute goutte a goutte a 0°C une solution de 2, 27 g de 
chlorure d'dthoxycarbonylamidobenzoyle dans 50 ml d'ether, on agite pendant 
une heure a 0*C et pendant 2 heures a la temperature axnbiante, on filtre a la 
trompe le produit cristallise* (2, 9 g) et on evapore la liqueur-mere. On triture 
le produit cristallin (2, 9 g) avec 20 ml d'acdtate d^thyle. ii reste 1. 27 g de 
chlorure de trie*tLylammonium non dissous. on dilue la liqueur-mere' avec 30 ml 
d'ace*tate d^thyle, on secoue a plusieurs reprises, chaque fois avec 5 ml de 
solution aqueuse d'hydrogeno carbonate de sodium, on evapore la phase organi- 
que sous vide et on obtient 0, 6 g de la substance desiree, F : de 137 a 139*C, 
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A parttr du residu d'evaporation (1, 1 g) de l^SaV-'mire/^ltlent encore 
0.49 g de la substance desiree. que 1'on dissent dans environ 20 ml d'ac^tate 
d'ethyle. on .ecoue la solution a tmi, reprises, chaque fois avec 5 ml de 
solution aqueuse d'hydrogenocarbonate de sodium et on evapore la phase 

organique sous vide, etla substaace preseute alors le point de fusion cWessus 
indique'. 

Exempt c 110 

La 1 -f 3-cy < -1nWa.n.. carboavl ) ?. CT;mo . 3T ;, M;n „ 

De facon analogue a 1'exemple 107. en partant de 1. 36 g de 2-cyano- 
aziridine, 4. 2 g de dicyclohexylcarbodiimide dans 40 ml d'ether et 2.52 g 
.d'acide 3-cyclohexene 1-carboxylique dans 20 ml dither, on-obtient 2, 07 g 
de la substance d€siree, sou. forme d'huile jaune de laquelle. en la dissol- 
ve dan. 5 ml d'ether et en la laissant au repos pendant 12 heures a la tempe- 
rature ambiante. on peut encore separer un peu de dicyclohexyluree precipi- 
ce, ^'evaporation de la liqueur-mere laisse I. 8 g d'huile jaune contenant 
encore uh pen de dicyclohexyluree. I/analyse elementnire. le spectre RMN 
et le ^spectre de masse confirmed la structure du compose d€sire 
Exemple 111 

La l-f4-cvan 0 ben ZOY l) ?- cvano- a *iri,Kn„ 

A une solutton de 0. 68 g de 2-cyano-aziridine et 1.2 g de triethylamme 
» nU d-ether. on ajoute goutte a goutte a o-C une solution de 1. 65^ 
chlorur. de 4-cyanobenzoyie dans 25 mi dither, on filtre a la trompe 
hydrate de thiamine. oa , vapore la liq ueur-mere. on triture 
avec de 1 ether et apres purification sur colonne de gel de silice avec le chlo- 
roxorme comme solvant. on obtient: o A « a~ i 

de noud^ K, u • g suba ^ce de^ire^e. sous forme 

de poudre blanche, F : de 107 a 110° C. 

Exemple 112 

L » l-(ph6, Y l m > rr .„ a .,^„, J ... c<tvl , 

* "* 2 ' 25 8 " N -'"' & >"™«^l"°-«^.,« i «. (F : de lid 

« l»r ,<,«,.„.. o „ «-c. 2 . 2 8 „. dl.ydoh.xy.c^.ta.d.. „„ ' 
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reprend 1'huUe non dissoute par 30 ml d'ac^tate d'dttTyleV on'laiaae reposer 
la solution one nuit a la temperature ambiante. on mtre k. la toompe pour 
aeparer un pen de produit cristallin precipe, on eVapore le filtrat sous vide 
et U reste 1, 6 g de la substance desiree sous forme d'huile jaunStre cove- 
nant encore de petites proportions d'acState d'dthyle. I. 'analyse elementaire. 
le spectre RMN et le spectre de masse confirment le compost deair6. 

On obtient comme suit la N-phenylmercapto-ac^tylglycine utilisee 
comme matiere premiere : 

A 2. 5 g de glycine dans 20 ml d'eau contenant 0. 8 g de NaOH et 2 g de 
carbonate de sodium anhydre. on ajoute goutte a goutte. entre 10 et 15 'C. ; ' 
3. 73 g de chlorure de phenylmercapto-acftyle. on agite pendant 2. 5 heures 
a cette temperature, on ajoute a froid 8 ml d'acide chlorhydrique concentre, 
on filtre a la trompe la substance precipitee au bout de 30 mn de repos. on lave 
a l'eau et on obtient ainsi 4, 3 g de substance, F : de 118 k 120«C. 
15 Exemple 113 

La l-fe-phenylcvclonrop a ue 1-carbony l ) 2-cvano.;i»<r,-,ti»» 

* A une solution de 1, 2 g de triethylamine et 0. 68 g de 2-cyano-aziridiae 
dans 20 ml dither, on ajoute goutte a goutte a O'C une solution de 1. 8 g de 
chlorure de 2-phenyicyclopropane 1-carbonyle dans 10 ml d'6ther. on agite 
pendant une heure a 0'C et pendant 2 heures a la temperature ambiante. : on 
liltre a la trompe le chlorhydrate de triethylamine precipe (1. 36 g). on eva- 
pore le filtrat jusqu'a un volume d'environ 20 ml. on secoue a plusieurs repri- 
ses, chaque fois avec environ 3 ml d'eau et on evapore la phase either; a 
reste 1. 43 g d'huile jaune. On la purifie sur une colonne de 300 g de gel de 
silice (avec le chloroforme comme solvant). on obtient 0. 83 g de la substance 
desiree sous forme d'huile jaune. L'anaiyse elemental, le spectre RMN et 
le spectre de masse confirment la substance. 
Exemple 114 

La l-f5-norhom-.n., 2-carbony l ) 2-cvano- a *iW,«,„» 

De fa S on analogue a 1'exemple 113. a partir de 0. 68 g de 2-cyano-aziri- 
dine et 1. 2 g de triethylamine dans 30 ml dither et 1. 56 g de chlorure de 
5-norbornene 5-carbonyle dans 10 ml d'ether. apres avoir filtre a la trompe 
le sel de triethylammonium (1. 25 g). et avoir secou'ek trois reprises le 
filtrat. chaque fois avec 5 ml de solution aqueuse de bicarbonate de sodium 
et avoir evapore la solution etheree. on obtient I. 82 g de la substance decree 
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116 a 118*C) 

^0. 68 g de ^cyano-azWdine d^^d.^erf^^ ^ k goutte> 

' ..■•^: < r. U ^^° a ^ydohexylcarbodiimide dans 10 ml d'ether. 

20 on agite pendant une ^%,C et pendant Zneures a la temperature ambian- 
• 4 i U trompe Udteyelol,^^ p* topi i«~ ( i. 96 g). on secoue le 

, repri8e8 V fois ~ 5 ml d'eau. on extrait a trois repri- 

10 ml d'ace^dmyle^ on Went 
, ,,a*si 1.2gdela substance desiree sous forme d'huUe fisqueuse jaunStre. 
25 ^.analyse elementaire. le spectre RMN et le'.pec^»ass, confident le 
compost ; * 

• • ■ •/'»- .. 

Exemple 117 V • 



•••« • 



La l-benzvlmereAnt«. a c gtOri 2-evano.azlridin* 

>: i D ^5~ ^°^ e ^ I'^emple 116, a partir de 1. 82 g d'acide benzyl- 
mercapto-acetique et 0. 68 g de 2. C yano-aziridine dans 40 ml d' ether et de 2 g 
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de dlcyclobexylcarbodiimide dans 30 ml d'ether. mais en agiUnt pendant 
3 heures a la temperature ambiante et en filtrant a la trompe la dicyclohexyl- 
uree. en lavant la liqueur-mere au moyen de bicarbonate de sodium aqueux 
et d'eau. en concentrant la phase dther a un volume d'environ 40 ml. en la 
laissant reposer une nuit. en rxltrant a la trompe pour separer une nouvelle 
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.v'. : .«*™* lt< de dicyclohcxylnr^e et en evaporantU«*filt!raV on o*t!emt # 2, 12 g du 
compose desire sous forme d'huile visqueu'se. in color e contenant encore de 

: .V •;- .'■..«. :, .:".*>"i i ":': s . ', * - ' ■• V;. ■ ... • -^.v'.>.v .'-.-ri'-.-t---.- ; • '- 

petites quantites de dicyclohexylurSe. L'analyse eiementaire, le spectre infra-% 
rouge, le spectre RMN et le spectre de masse confirm ent la substance. 
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Exemple 118 " 

'£•':# 

La l-(3-ethoxypropionvl) 2-cyano-aziridin e U, £f£' 

. 

De facon analogue a l'exemple 1 13. en partant de 0 t 68 g de 2-cyano- ' 

• • - = • ■ ' ..if.: 

aziridine et 1, 2 g de tri€thylamine dans 40 ml dither etde 1, 36 g de chloru- : : /J. 
re d^thoxypropionyle dans 40 ml dither, en filtrant a la trompe pour eiimi- 
ner 1, 36 g du chlorhydrate, en concentrant le fUtrat a la moiti£ de son vqIvl'^0M 
me et en lavant au moyen de bicarbonate de sodium aqueux et d'eau, on ob- 
tient 1 g de la substance d^sir^e sous forme d'huile jaunStre. L'analyse 416- 

. • ' ''A '';•"»•' ■ .is- - .. 

mentaire, le spectre infra- rouge, le spectre RMN et le spectre de masse 

*••■■ , 

confirm ent la substance. 
15 Exemple 119 

La l-fN.N-p -dimemvlaminobenzoyl) 2-cyano-aziridine 

De facon analogue a l'exemple 113, en partant de 0, 34 g de 2-cyano- 

* 

aziridine et 0, 6 g de triethylamine dans 20 ml dither et de la fraction de 
0, 92 g de chlorure de p-dimethylaminobenzoyle brut dissous dans 20 ml 
0 dither, mais apres avoir agite* pendant 3 heures a la temperature ambiante, 
on obtient 0, 3 g de la substance d£siree, F : de 104 a 106 # C. 
Exemple 120 

La l-(6-methvlo yridine 2-carbonyl) ^xyano^a^iridine 

A une solution de 0, 68 g de 2-cyano -aziridine et 2,4 g de triethylamine 
5 dans 20 ml d'e*ther, on ajoute goutte a goutte, a 0°C, 30 ml d f une solution 
dans lather de chlorure de 6-methylpyridine 2-carbonyle (que I'on a prepare* 
en versant 1,37 gd'acide 6-methylpyridine. 2- car boxylique dans 27 ml de 
chlorure de thionyle, en chauffant a 80°C jusqu'a dissolution parfaite, soit 
environ 1 heure, en chassant sous vide le chlorure de thionyle en exces a une 
temperature de bain d'environ 30 a 40°C et en reprenant le re*sidu dans 30 ml 
dither), on agite pendant une heure a 0 # C et pendant 2 heures a la temperatu- 
re ambiante, on filtre a la trompe le chlorhydrate pre*cipit6. cn evapore le 
filtrat et on triture le r^sidu (0, 9 g)avec environ 4 ml dither; on obtient 0, 4 g 
du compost desire, F : de 120 a I22°C. 
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Exemple 121 

La U ng-U-chlornh^goyOb^^] . 2^cvan 0 -.»«tw,ft£' 

On dissout 2, 6 g d'acide 2-(p-cMorobenzoyl)benzorque dans 30 ml dither, 
on ajoute 0. 68 g de 2-cyano-aziridine. on introduit goutte a goutte. entre 0 et ' 
5*C. une solution de 2 g de dicyclohexylcarbodiimide dan. 20 ml dither (en 
10 nm environ), on agite pendant une heure a 0'C et pendant 4 heures a la 
temperature ambiante. on filtre a la trompe le precipit* de dicyclohexyluree 
(2. 2 g). on secoue le flltrat avec du bicarbonate de sodium aqueux et a plu- 
-leurs reprises avec de l'eau. on evapore la phase ether et on obtient 3 g de 
la substance desiree sou. forme d'huile tenace incolore contenant encore de 
petttes proportion, de dicyclohexyluree. L'analyse elementaire. le spectre 
infra-rouge. RMN et de masse confirment la substance. 
Exemple 122 

La l-fe-su lfamovlbenzoyl) 2-cvano-azirldin» 

A une suspension de 2. 01 g d'acide 4-sulfamoylbenzorque et 0. 68 g de 
2-cyano-aziridine dans 30 ml de tetrahydrofuranne. on ajoute par portions 
a la temperature ambiante. 2 g de dicydohexylcarbodiimide. on agite pendant 
3 heures a la temperature ambiante. on filtre la dicyclohexyluree precipice 
(1. 4 g). on evapore le filtrat sous vide, on dissout le residu dan. 70 ml d'ace- 
tate d'ethyie. on filtre a la trompe pour eliminer 0. 3 g de substance preci- 
se, on secoue le fiitrat avec une solution aqueuse de bicarbonate de sodium 
puis a plusieurs reprises avec de 1'eau et. apres sechage. on concentre la 
Phase organique sous vide. Le residu (2. 1 g , avec de ^ 

entre 162 et 165'C. On fait bouilHr 1. 7 g de ce residu avec 170 ml de chloro- 
forme et il reste 0. 55 g de substance non dissoute. I* : de 148 a 150«C. Apres 
refroidissement de la solution, on obtient a nouveau 0. 2 g de la meme substan- 
ce. On fait bouillir ces cri.taux, 0. 75 g. F : de 148 a 150'C. avec 70 mi de 
chloroforme et apres refroidissement a la temperature ambiante. on obtient 
0, 65 g de la substance desiree, F : de 145 a 146'C. 
Exemple 123 

La l-sorb oy> 2-cvano-aziridine 

A une solution de 1. 38 g de 2-cyano-aziridine et 2. 4 g de triethylamine 
dans 30 ml d'ether. on ajoute goutte a goutte. a 0'C. une solution de 2. 6 g de 
chlorure de sorbyle s 73 . C . obtenu a parttr d'acide sorbique et de chlo- 

rure de thionyle dans le benzene) dans 10 ml d'ether. on agite pendant une heure 
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secoue k plusieurs: reprises' leflltrat 
avec une solution aqueuae de bicarbonate de sodium, on evapore la phase 
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either et on obtient ainsi 2, 72 g de rSsidu. On purifie 1 g de celui-ci sur colcS 
ne de gel de silice (200 g de gel, solvant : toluene/dioxanne 9 : 1) et on obtient 
•unai 0, 75 g de la substance desiree, J : de 56 k 58 # C 
Exemnle 124 

La l-frhodanine N- methvlcarbonvll 2-evano-aziridmo 

A une solution de 0. 34 g de 2-cyano-aziridine et 1, 06 g de dicydohexyl- 
carbodiiinide dans 20 ml d'etber, on ajoute goutte a goutte a la temperature 
ambiante une solution de 0. 95 g d'acide rhodanine N-acetique dans 30 ml ' 
d'etber. on agite pendant 3 heures a la temperature ambiante, on filtre le pro- 
duit cristallin pr^cipite (1, 8 g), on secoue avec de l'acetate d-ethyle (10 ml) 
et apres evaporation sous vide, on obtient 0. 6 g du compose" desire" sous for- 
me d'huile visqueuse orange contenant de petites quantites d'ac€tate d'ethyle. 
La substance ne se conserve pas longtemps a la temperature ambiante. L'ana- 
lyse eiementaire, le spectre infra-rouge. RMN etde masse confirmentla 
substance. 
Ex em ole 125 

La l-(S-pfaenvlhvdanto Y l) 2-cvano-aziridine 

A une suspension de 1. 9 4 g de N-phenyl N'-carboxymethyluree (F de 
195 a 197-C) et 0,68 g de 2-cyano-aziridine dans 40 ml dither, on ajoute 
goutte a goutte en agitantune solution de 2 g de dicydohexylcarbodiimide dan, 
•20 ml d-ether. on agite pendant 4 heures a la temperature ambiante et on lais« 
reposer une nuit. On filtre alors a la trompe. on lave le produit solide (3. 6 g) 
a 1-ether. on le triture avec 100 ml d-acetate d-ethyle. on filtre a la trompe 
la dicyclohexyluree non dissoute (F : de 225 a 227»C). on lave le filtrat avec 
une solution aqueuse saturee de bicarbonate de sodium, puis encore plusieurs 
fois a 1'eau. on seche la phase organique. on evapore la solution sous vide, 
on triture le residu solide avec de 1-ether et on obtient ainsi 1. 1 g de la subs- 
tance desire (F : de 114 a 116'C) qui contient de petites quantite's de 3- P he- 
nylhydantoihe et de dicyclohexyluree. 
Exemple 126 

La l-(4. ac et a mido m eth Y l LryHohexaneearhnn^l) 2-cvan,,.^,^,,. 

A 3.94 g d'acide trans-4-acetamidomethylcyclohexane 1-carboxylique 
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(F : de 148 a 152'C); 1.36 g de Z-cyano-azi^.U^O ml deVefrahydrofuran 
ne. on ajoute goutte a goutte, a la temperature amblante. une solution de 4 g 
de dicyclohexylcarbodilmide dans 20 ml de tetrahydrofuranne. on agite pen. 
dant 4 heures a la temperature ambiante et on laiese reposer une nuit. On 
5 filtre alors a la trompe la substance solide (5, 6 g). on lave avec du tetrahy- 
drofuranne et de lather que l'on reuUt au filtrat. on evapore celui-ci sous 
vide et il reste 4. 18 g d'huile. On disaout alors l'huile dans de 1'acState d'l- 
thyle. on secoue la solution avec une solution aqueuee saturee de bicarbonate 
de sodium et ensuite plusieurs fois avec de l'eau. on evapore la phase orgaii- 
10 que. on triture a plusieurs reprises le residu huileux (3. 3 g) avec de lather 
et on obtient ainsi 1. 8 g de substance. F : de 97 * 100'C qui. apres tritura- 
tion avec de 1'acetate d'*thyle (environ 50 ml) donne 0. 5 g de matiere non 
dissoute. F : de 190 a 193«C. tandis que le filtrat evapore sous vide, triture 
avec de lather, donne 1 g de la substance d€six€e t F : de 92 a 94»C. 
15 Exemple 127 

La 1-fl-p-cMomphlnvlcveWnfa ne 1-carhonyl) 2-cvano.,,,^,^ 

Dans un melange de 0. 68 g de 2-cyano-aziridine et 1. 2 g de triethylami- 
ne dans 40 ml d'ether. on verse goutte a goutte. entre 0 et + 5«C. une solution 
de 2.43 g de chlorure de l-(4-chlorophenyl) 1-cyclopentanecarbonyle (Eb : 
176 a 178-C) dans 40 ml d'ether. on agite pendant 1 heure a 0«C et pendanf 
2 heures a la temperature ambiante. on filtre a la trompe le chlorhydrat; 
precipite (1. 35 g). on secoue le filtrat avec une solution aqueuse de bicarbo- 
nate de sodium et a plusieurs reprises avec de 1'eau. on seche la phase ether 
.et on 1-evapore et il reste 2. 5 g d-huile qui se solidifie apres un certain temps 
de repos. On obttent ainsi 2. 5 g de la substance desiree. F : de 80 a 82«C 
Exemple 128 

La cyclohexane l.Z-dirnrbonvl-bi^l.f ^.cyano^,..,-,.^,.,,^ 

Dans une suspension de 1.72 g decide cis-cyclohexane-1. 2-dicarboxyli que 
et 1. 38 g de 2-cyano-aziridine dans 30 ml dither, on verse goutte a goutte 
une solution de 4. 1 g de dicyclohexylcarbodiimide dans 20 ml d'ether. on agite 
pendant 2 heures a la temperature ambiante. on laisse reposer une nuit. on 
filtre a la trompe la dicyclohexyluree formce (F : de 227 a 230'C), on secoue 
le filtrat a plusieurs reprises avec de 1'ether. on evapore la phase ether et on 
obtient ainsi 3, 02 g d'huile jaune. On la purifie sur colonne de gel de silice 
(600 g de gel, solvant : toluene/dioxanne 8 : 2). On obtient ainsi 1. 02 g de la 
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et de masse confirmed la structure de la substance decree. 
Exemple 17.0. 

5 La '-^-camnhocarbonvl) 3-cvano-:^?,!;,,- 

A une solution de 1. 96 g d'acide DL-3-camphocarboxylique et 0. 68 g 
de 2-cyano-aziridine dans 60 ml dither, a la temperature ambiante. on 
ajoute goutte a goutte une solution de 2 g de dicyclohexylcarbodiimide dans 
20 ml dither, on agite pendant 3 heures ™„ « ^ i„- 

filtre a la trompe la dicyclohexyluree formee (2. 18 g). on evapore le fUtrat 
p« i un volume d'environ 50 ml et on laisse reposer une nuit en refrigera- 
te^ il pre cl P ite a aouveau o. 03 g de ^.^^ Ga fiUre * 

j 15 con* ?/ 8Ub8tanCC d ' 8ir ' e 8 ° US £0rme ^ * 8 *"«" ""lore 
15 con^nant de petites q^antites d-acide 3-camphocarbo.yl^. I/analyse ele- 

de L T 8P6Ctre iafra ' r ° age; " ^ -narment la structure 

de la substance desiree. 

Exemple Mn 

Xa l-f3- a< .4fYi r ^ r ^- T ,| 2 . CTanB . a , tw<lt ^ 

A une solution de 3. 48 g d'acide levulique et2 04^., 
dans oo m i . ™«que et z, 04 g de 2-cyano-aziridine 

aans 90 ml d'ether. on ajoute goutte a goutte a la te m„^ „ ~ 
m ,. Km , , 8 a la temperature ambiante une 

solution de 6 g de dicyclohexylcarbodiimide dans 45 ml rf. 

5 hen™»« i.,, e 5 *" d ea »er. on agite pendant 

s neures a la temperature ambiante, on laisse 

1 - — - — — ^ «r;; 7::;~:; rr ~ 

■»"»^M-s-.c <w ,„p„^ rldleJrcl<>h ^ rlur<< F:<1 „ a,™... 
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de la substance de*sire*e sous forme d'huile incolore. L'analyse elementaire 
e.t le spectre infra-rouge, RMN et de masse cbnflrment la structure du compo- 
se* de"sire". 
Exemple 131 
5 La thiodiglycolyl-bis-1 -(2-cyano-aziridinc) 

On agite pendant 2 heures au bain de glace une solution de 3 g d'acide 
thiodiglycolique et 8, 6 g de dicyclohexylcarbodiimide avec 2, 7 g de 2-cyano- 
aziridine dans 60 ml de t£trahydrofuranne . Apres avoir ae*pare* la dicyclo- 
hexyluree precipice, on purifie sur coiosne de gel de silice au xnoyen d'ace*- 
10 tate d'lthyle et on obtient 2,5 g d 9 une huilo incolore, 
. Exemple 132 

La diglycolvl-bis-l -(2-cyano-aziridine) 

On recristallise dans le melange acetate d f €thyle/£ther le produit 
obtenu & partir de 1, 34 g d'acide diglycolique de la facon ddcrite plus haut. 
15 On obtient ainsi 0, 75 g fondant £ 1I2 # C. 
Exemple 133 

La 1 -(1 1 -ace'tylamiiio-unde'canoyl) 2-cyano-aziridine 

De fagon analogue & ce qui pr^cMc, en partant de 2,43 g d'acide U-ac6- 
tamino-undecanofque, on obtient 0, 85 g d'une huile qui cristallise dans I'lther 
20 et fond alors entre 62 et 65 *C. 
Exemple 134 

La ben zenephosphono-bis-1 -(2-cyano-aziridine) 

On dissout 3 g de 2-cyano-aziridine et 6, 1 ml de trie*thylamine dans 
120 ml de dioxanne. Puis on agite goutte a goutte 3, 9 g de dichlorure de ben- 
25 zenephosphonyle, on laisse reposer une nuit a la temperature ambiante puis 

on separe le sel pre*cipite*. On purifie le r£sidu sur une colonne de gel de silice 
au moyen de dioxanne. On obtient ainsi, apres traitement par la ligroine, 
0, 85 g de cristaux, F : de 116 k 121 # C. 
Exemple 135 

30 L 1 gthoxypho sphoryl -bi s - 1 - (2 - cyano -azi ridine) 

On dissout 2,7 g de 2-cyano-aziridine et 5, 6 ml de triethylamine dans 
26 ml d'e*ther absolu. En refroidissant & la glace, on ajoute goutte a goutte 
3,2 g de dichlorure d'£thylphosphoryle dans 32 ml d'e*ther absolu. Apres une 
nuit de repos a la temperature ambiante, 'on separe le sel pre*cipite* et on ob- 

35 tient 2, 3 g d'une huile jaunStre. 
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Exernple 136 

• • • ... 

La l-(phenbxvhvdroxvT>hosphoryl) 2-cyano-aziridine. - -1 

On met en suspension 1, 74 g de phosphate de monoph£nyle et 1, 39 ml 
de trie'thylamine dans 17, 4 ml de te*trahydrofuranne. Apres avoir ajoute* 
5 0, 68 g de 2-cyano-aziridine, on obtient une solution limpide a laquelle on 
ajoute, au bain de glace, 2, 16 g de dicyclohexylcarbodiimide. Au bout deW 
2 heures, on separe la dicydohexylure*e pre"cipite*e et apres concentration, y. 
on obtient 2, 4 g de sel de tri^thylammonium sous forme'd'huile jaunStre. 
Exernple 137 

1 o La djthiodiace"tyl-bis-l -(2-cvano-aziridinc ) ^^^^ ^! 

On dissout 3, 6 g d'acide ditModiac6tfque dans 72 ml d'lther, on refroi- 
dit et on ajoute 2, 7 g de 2-cyano-aziridine et 8, 6 g de dicyclohexylcarbodiirni- 
de. Au bout de 2 heures, on elimine la dicyclohexylure*e pre"cipit€e et on pari- 
iie le rlsidu sur colonne de gel de silice au znoyen du melange xylene/me'thyl- 

15 e'thylce'tone. On obtient ainsi 2, 2 g d'une huile jaunStre. 

j Exernple 138 
? » 

• La (R)(-)-l-(c(-me'thoxyph&ivl3ce*tvl) 2-cyano-aziridine 

On dissout 1 g d'acide (R)(-)-2-m€thoxy 2-phenylace*tique dans 10 ml 
d'e*ther. En refroidissant a la glace, on ajoute 1, 3 g de dicyclohexylcarbodiirni - 

- 20 de et au bout de 15 mn, 0,4 g de 2-cyano-aziridine dans 2 ml dither. Au bout 
de 2 heures au bain de glace, on separe la dicyclohexylure*e pre*cipit€e, on ^ va- 
por e le flltrat et on obtient 1, 2 g d'une huile. 

fVj -99. 0°C (c = 0,5, €thanol). 
La (S)fc)-l-(o<-mgmoxvphe'nylace > tyl) 2-cyano-aziridine 

! 25 En partant de 1'acide (S)(+)-2-m€thoxy 2-phcnylace'tique, on obtient de 

Xacon analogue I'antipode optique e*galement sous forme d'huile. 

L°Dl> 0= +89t 9 " C * c " °' 5 9 ^ thano1 )- 
Exernple 139 

La l-N-m€sylglvcvl 2-cyano-aziridine 
30 On agite pendant 2 heures au bain de glace une suspension de 3 g de 

N-me'sylgiycine dans 30 ni d'€ther avec 1, 36 g de 2-cyano-aziridinc et 4, 32 g 
de dicyclohexylcarbodiimide. On separe alors la dicyclohexyiuree pre*cipite*e 
et on concentre. Dans le melange aedtate d'ethyle/ligrothe, on obtient finale- 
ment 1, 17 g de cristaux blancs, F : de 83 a 88 # C. 




• Exemple 142 - ^ ; ^ ' 

La-I-fbia-ph&YlaminophoBPhori - - ■ 



to-azirjdine 



20 



1% 



2 ' 6 ? ? de cMorurede dianilide phosphorique dans ^eS^ 10 fois plus 

grande'de Wtlh^romran^ 

° filranne absoltt * solution de 0.' 68 g de 2-cyano-azi- 

"^Pl* ' **f** tr^thylamine dans 13.6 ml de t^trahydrofaranne. Au 
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Exemple 144 

La Ndlm^thoxvohospli orvl 2-cvsno-aziridinft 

: DC ^ aflalogUe ' avec le ihlorure de di^^^^ on obtient 
le compos* dSsir* sous forme dWe. Lea spectres confi^at la structure 
indiqu£e t 

JSxemplel45 

La H3.m*thYWrc ap toPY ridn,in,. 7 - ^Sl. 

Oa met en suspension 2. 2 g de 3-carboxy 6-methylmercaptopyridazine 
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dans 22 ml d-ether, on ajoute 0, 88 g de 2-cyVno-«i"idine et 2, 8 g de dicyclo- 
hexylcarbodiimide puis on agite pendant 2 heures au bain He gi aC e. Apres' une 
nuit He r e? os a la temperature ambiante, on filtre a la trompe la suspension 
epaisse. on concencr* .ton purifie «.r coloaae de gel de siiice au moyen 
5 d'acetate d'ethyle. On obtient 0, 4 g. F : de 97 a 10<TC. 
Exemple 14& 

La 1- TN-fpyridine 2-carbonvl) g lv Cv r} ?- C vano- a ,.iriH;n> 

On met en suspension 3, 6 g de N-( P yridine 2-carbonyl)gly C ine dans 
36 ml de tetrahydrofuranne. on ajoute 1, 36 g de 2-cyano-aziridine et 4, 3 g 
de dicyclohexylcarbodiimide et on agite pendant 2 heures au bain de glace. 

Apres avoir separe la dicyclohexyuree. on obtient 2, 85 g d'huile jaunatre. 
Exemple 147 

La l-(gthanemethox Y phosphonvl) 2-cvano-aziridine 

On diesout 1, 29 g de 2-cyane-aziridine dans 1 3 ml d'ether absolu. on 
ajoute 2. 63 ml de triethylamine et on ajoute goutte a goutte. en refroidissant 
a la glace, 2, 7 g de chlorure d'ethanemethoxyphosphonyle. Au bout de 3 iours 
on separe le chlorhydrate de triethylamine precipite et on obtient 2. 9 5 g d-une 
huile jaunStre hydro soluble. 
Exemple 148 

La l-rN-^-fD-nhenethYlsuccinamnv! ! 2-cv a no^iHHin„ 

On agite pendant 2 heures au bain de gxace 2. 21 g de semi-amide N- of- 
(L)-phenethylsuccin iq ue. 0. 68 g de 2-cyano-aziridine et 2. 1 6 g de dicyclo- 
hexylcarbodiimide dans 22 ml de tetrahydrofuranne. Apres une nuit de repos 
on S(5p a re l a dicyclohexyluree pr.cipitee et on obtient une huile jaunatre. 
L*J D = -94, 2'C (c = 0. 5, ethanol). 
Exemple 149 

La l-rN-c(.(D)-p h g n ^ vlsucrini tmovl -] 2 . ev , nn . n , { ,^^. 

On 1'obtient de facon analogue, en partant de 1'acide D. L'huile jaunatre 
a une rotation specifique fa] *° de +92, O'C (c = 0, 5. ethanol). 



Exemple 150 

La 1 - (N-ac etylglycyl) -2-cvano-a2lridine 

On introduit 11.7 g de N-acetylalycine dans 400 ml de chlorure de 
Ethylene absolu, on ajoute 11.5 ml de N-methylmorpholine. Apres 
le refroldissement au bain de glace on ajoute goutte a" goutte une 
solution de 13.8 ml d • isobutylester de chlorure d'acide formique 
dans lOO ml de chlorure de methylene absolu et au bouL de 15 mn 
une solution de 6.8 g de 2-cyano-aziridine dans 100 ml de chlorure 
de methylene. On agite a froid pendant 2 heures. On laisse reposer 
une nuit 2. la temperature ambiante, on evapore sous vide et on 
reprend par 1' acetone; il reste le chlorhydrate de la N-methyl- 
morpholine. Le residu de 1 ■ evaporation de 1 'acetone est re- 
cristallise d'un melange d' ether-methanol 1:1. On obtient 8.4 g 
d'un produit de cristallisation blanc et hydrosoluble, qui est 
identique ainsi au produit de 1* exemple 30 qa'au produit de 
reaction de la 2-cyano-aziridine avec la chlorure de l'acetyl- 
glycyl dans 1 'acetate d'ethyle en presence de triethylamin. 
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REVENDICATIQNS 
I. Nouvelles 1-acyl 2-cyano-aziridines repondant a la formule generale 



CN 

^ -R 




(I) 



dans laquelle : R est le radical -g-Rj . et dans ce radical : 

Rj est un atome d'hydrogene. un groupe ritrile. carbamoyle, un radical alcoxy 
carbonyle inferieur ou acyle in^rieur, un groupe cyclo -alkyle sature" ou insa- 
ture\ eventuellement substitu^ une ou plusieurs fois par un atome d'halogene, 
par un groupe nitrile, aryle, aryloxycarbonyle. alcoxyle inferieur. acyloxyle. 
alcoxycarbonyle inferieur portant Eventuellement un groupe N. N-dialkylamino 
inferieur, par un groupe alkyle inferieur portant eventuellement un groupe 
ureido, acylamine inferieur ou acyloxyle, par un groupe amino portant carba- 
moyle, alcoxycarbonyle ou acyle, ou encore par le radical : 

-C-N 

6 N 

^CN 

ou eventuellement condense' avec un noyau phenyle ou pouvant contenir un 
pont hydrocarbure de 1 a 3 atomes de carbone ou un pont oxygene,ou encore 
R, est un radical 

y\ 

-C-N 
6 



un radcal alkyle ou alcenyle a chaihe droite ou ramifiee contenant de 2 a 
. 18 atomes de carbone, 

une chaihe hydrocarbure saturee ou insaturee droite ou ramifiee eventuellement 
substitute une ou plusieurs fois par un atome d'halogene, un groupe nitrile, 
nitro, aryle, aryloxyle. arylmercapto, un groupe hetarylmercapto eventuelle- 
ment substitue, un groupe cyclo-alkyle sature' ou insature eventuellement 
ponte par 1 a 3 atomes de carbone, un groupe carbamoyle eventuellement al- 
kyle sur l'azote. un groupe alcoxycarbonyle inferieur eventuellement substitue' 
par un groupe N, N-dialkylamine, un groupe suifamoyle eventuellement alkyle' 
sur l'azote. un groupe acide carbamique eventuellement alkyle sur l'azote; 
Rj pent egalement etre un groupe acyle. acyloxyle, alkyisulfonyle ou alkyl.sul- 
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finyle infe*rieur ou un groupe alkylme rcapto ou alcoxyle infe'rieur, qui peuvent 
Stre eVentuellement substitute par un groupe phenyle ou par le radical 




CN, 

ou un radical h€te*rocy clique aromatique ou non eventuellement substitue, ou 
le groxpe : ^-CN 




ou un radical dialcoxyphosphoryloxyle ou dialcoxyphosphonyle inferieur, ou 
le radical 



-S-S-CH CN 
2 ti 



CN 



10 ou un groupe 



-N 



A-R. 



A-R. 



dans lequel les radicaux -A-R $ peuvent etre semblables ou differents, et dans 
lequel A est un trait de valence, un groupe carbonyle, thiocarbonyle ou 
" CO ' CH 2" et rv 5 cst ™* atorne d'hydrogene, un groupe nitrile ou aryle, un grou 
pe alkyle ou alcenyle inferieur a chame droite ou ramifiee une ou plusieurs 
fois substitue* par un atome d'halogene, un groupe aryle, un radical 



-CO-N 




ou un radical 



A 



N(CH 2 CO-N 



\LCN 



) 



2 ' 



un groupe alcoxyle inferieur evencueiiement aryle. un groupe alkylme rcapto, 
alkylsulfinyle ou alkylsulfonyie inferieur, un groupe amino eventuellement 
substitue une ou plusieurs fois par des groupes phenyle. hetaryle, alkyle infe- 
rieur, alkylsulfonyie. acylaminocarbimidoyle ou acyle, ou R & estun radical 
methylene -amino eventuellement substitue par un groupe heterocyclique aroma 
tique portant eventuellement des substituants ou par un groupe aryle ou alkyle 
inferieur, ou encore R & est un groupe arylmercapto, arylsulfinyle ou arylsul- 
fonyle, un groupe aryloxyle ou cyclo -alkyle ou an groupe heterocyclique aro- 
matique ou non, Eventuellement substitue, 
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le radical aryle de tous lea groupes mention^ pWa^t 'porter Eventuellement 
un ou pluaieura subatituanta qui sent des halogenea. dea groupea nitrile. nitro, 
eulfamoyle, des groupes carbamoyle e'ventuellement alkylea sur N. des grou- 
pea trifiuoromethyle. phenyle. phenoxyle, methylenedioxy, des groupes alkyle. 
alcoxyle, acyle, acyloxyle. alcoxy- lr bonyle, alkylmercapto, alkylsulfinyle, 
alkyl sulfonyle inferieura ou phenylaulfcnyle. dea groupea amine portant un ou 
pluaieura eubstituanta alkyle, phenyle ou acyle ou encore dea radicaux : 

' A 

-C-N 

6 



CN 



ou encore Rj eat un radical heterocyclique aromatique ou non. eventuellement 
aubstitue", 

ou Rj eat un radical aryle portant un ou pluaieura substituants qui aont : dea 
halogenea. dea gioupes nitrile. trifiuoromethyle, aulfamoyle. dea groupea 
phenyle. phenoxyle et phenyl sulfonyle eventuellement aubstitues par un halo- 
gene, un groupe alkyle ou alcoxyle ou par le radical • 

A 

-C-N 

3 N 



CN , 

dea groupea methylenedioxy, dea groupea alkyle irf erieura portant eventuelle- 
ment des aubatituanta choiaia parmi le carbamoyle. et lea alcoxycarbonyle 
alcoxyle. acyloxyle. N-alkylaminocarbonyloxyle. N-alcoxycarbonylamine et 
N-acylamine inferieura. des groupes alcoxyle. acyle. acyloxyle. alkyl m erca P - 
to. alcoxycarbonyle. alkylsulfinyle et alkyl sulfonyle inferieura. dea groupes 
amino substituea eventuellement par dea groupea alkyle. aryle. acyle ou alco- 
xycarbonyle ou par un radical carbamoyle eventuellement subatitue par des 
groupes alkyle ou aryle. ou des groupea carbamoyle eventuellement alkyMs 
eur l'azote, ou des radicaux 



\Lcn, 

ou des radicaux 

R pouvant aussi etre le radical -S(O) -R 

n 2 

dans lequel : n est egal 4 6 ou I et est un groupe alkyle ou alcenyle a 
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cha&e droite ou ramify pouvant eVenmellVn^VpSWr ^ Wplusicu?* su h- 
stituants halogenes. un radical cyclo-alkyle ou un radical aryle eventueUement 
*ubstime par des groupes phenyle. des halogenes, des g^upes nitro, des 
groupes alkyle. alcoxyle. alkylmercapto et alkylsulfonyle inferieurs. ou un 
radical h£taryle EventueUement substitu*, ou encore 



R est le radical -SO -R ' 

2 2 



10 



R 2 ' etant un groupe amino eventueUement alkyle' sur l'azote, un groupe alkyle 
ou alcenyle a chaihe droite o.u ramifiee pouvant eventueUement porter un ou 
plusieurs substituants halogene ou N-acylamino, un groupe Oyclo-alkyle. un 
groupe phenyle eubstitue par des groupes alcoxyle, phenoxyle ou phenyle. un 
radical naphtyle ou un radical he'taryle eventueUement substitue. ou encore 
R est le radical 



Z 

-*-»» 

*4 
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dans lequel 2 est un atome d'oxygene ou de souf re, * R peu vent Stre 
semblables ou different* et sontun groupe hydroxyie, piperidino. anilino. 
N-alcoxycarbonylamino, phenyle. phenyloxyle. un groupe alkyle ou alcoxyle 
interieur ou le radical 




CN, . 
ou encore R 3 et R 4 forment ensemble un groupe alkylenedioxy inferieur. ou bim 
20 R est un radical d'acide 3-camphocarboxylique. abietique ou 6-acetamidopeni- 
cUlanecarboxylique. tous les radicaux heterocyclics, aromatiques ou non 
mentionnes pouvant porter un ou plusieurs substituants qui sont des halogenes 
des groupes nitro. phenyle. acyle. acyloxyle. alkyle. alcoxyle. alkylmercapto. 
alkylsumnyle. alkylsulfonyle inferieurs ou des groupes amino eventuell em ent 
substitues par un ou plusieurs groupes alkyle. aryle ou acyle. les groupes 
hetlrocychques azotes pouvant Stre oxyde's, 

ainsi que les sels pharmacologiquement tole'res de ces co.-oos' 

2. Precede de preparation des composes selon la revendicat.cn 1. carac- 
tense en ce que 1-on fait reagir la 2-cyano-aziridine sur des composes de for- ■ 
>0 mule gene'rale : R - X 

dans laquelle R a la meme signiiication que dans la formule 1 et X est un^grou- 

pe hydroxyie, un haloeene. un arouDe a-id*. a- 

5, n groupe a.ide. des groupes alcoxyle. alcoxvearbonyle 

ou phenoxvcarbonyloxyle inferieurs ou le radical -OR. les deux radicaux R 
pouvant Stre semblables ou diffgrents, la 
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reaction s'effectuant dans un solvant inerte? # e\fl£nhlelle , men*t en* presence d'a- 
gents de condensation fixant I'eau ou les acides. 

3. Precede* de preparation de composes selon la revendication 1, carac 
. teris^ en ce que I'on cyclise en presence d'acceptrurs d'acide des composes 

de formule gene' rale : 

H C CH-CN (IE) 

NH Hal 
k 

dans laquelle R a la meme signification que dans la formule I et Hal est un 
atome d'halogene. 

4. Procede" selon la revendicatior. 2 ou 3. caracte'rise' en ce qu'ensuite, 
on convertit de maniere en elle-meme connue les composes de formule ge'ne'- 
rale I en d' autre s composes de formule gene* rale I, et qu'eventuellement, de 
maniere en elle-meme connue, on convertit les composes de formule ge'ne'- 
rale I en sels pharmacologiquement tole*re*s. 

5. Medicaments contenant une substance active selon la revendication 1, 
ainsi que des ve*hicules pharmacologiquenent toleres, en eux-mSmes connus. 

6. Application des composes selon la revendication 1 comme medica- 

t 

ments immune -stimulateurs, en particulier dans la lutte contre le cancer et 
contre les infections par des micro-organismes pathogenes. 
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ABSTRACT 
Text Not Available. 

CLAIMS 

corresponding document: US4267174 
What we claim is: 

1. A l^acyl-2-cyanoaziridine of the formula ##STR17## in which Rl is (a) a cyclic aliphatic 
hydrocarbon radical with 3 to 7 carbon atoms, (b) a straight-chained or branched hydrocarbon radical 
with 1 to 5 carbon atoms which is mono- or di-substituted by (1) a carbamoyl optionally mono- or di- 
substituted by a lower alkyl group, (2) a lower alkoxy carbonyl, (3) a lower alkoxy or a lower alkylthio 
substituted by a radical or the formula ##STR18## (4) an acylamino group of the formula ##STR19## 
in which R5 is hydrogen, lower alkoxy, vinyl or lower alkyl, (c) a phenyl group which is substituted by 
a phenyl group, ##STR20## ##STR21## or a pharmacologically compatible salt thereof. 

2. A compound according to claim 1 wherein such compound is thiodiglycolyl-bis-l-(2-cyanoaziridine) 
or a pharmacologically compatible salt thereof. 

3. An immune-stimulating composition of matter consisting essentially of an immune-stimulating 
effective amount of a compound or salt according to claim 1 in combination with a pharmacologically 
compatible diluent. 

4. The method of stimulating an immune response in a patent comprising administering to the patient an 
immune-stimulating effective amount of a composition according to claim 3. 

5. The method of increasing the number of leucocytes in the system of a patient comprising 
administering to the patient a leucocyte-increasing effective amount of a composition according to claim 

3. 

6. A compound according to claim 1 wherein such compound is 1 -(N,N-diethylsuccinamoyl)-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

7. A compound according to claim 1 wherein such compound is l-cyclopropylcarbonyl-2-cyanoaziridine 
or a pharmacologically compatible salt thereof. 

8. A compound according to claim 1 wherein such compound is l-(3,4,5-trimethoxybenzoyl)-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

9. A compound according to claim 1 wherein such compound is l-acryloylamidoacetyl-2-cyanoaziridine 
or a pharmacologically compatible salt thereof 

10. A compound according to claim 1 wherein such compound is N,N'-terephthaloyl-bis-l-(2- 
cyanoaziridine) or a pharmacologically compatible salt thereof. 

1 1 . A compound according to claim 1 wherein such compound is 1 -(p-phenylbenzoyl)-2-cyanoaziridine 
or a pharmacologically compatible salt thereof. 

12. A compound according to claim 1 wherein such compound is diglycolyl-bis-(2-cyanoaziridine) or a 
pharmacologically compatible salt thereof. 
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13. A compound according to claim 1 wherein such compound is l-[N-.alpha.-(D)- 
phenethylsuccinamoyl]-2-cyanoaziridine or a pharmacologically compatible salt thereof. 

14. A compound according to claim 1 wherein such compound is 1 -cyclohexylacetamidoacetyl-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

15. A compound according to claim 1 wherein such compound is l-phenoxyacetamidoacetyl-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

16. A compound according to claim 1 wherein such compound is l-methoxysuccinyl-2-cyanoaziridine 
or a pharmacologically compatible salt thereof. 

1 7. A compound according to claim 1 wherein such compound is 1 -succinamoyl-2-cyanoaziridine or a 
pharmacologically compatible salt thereof. 

18. A compound according to claim 1 wherein such compound is l-(N-acetylglycyl)-2-cyanoaziridine or 
a pharmacologically compatible salt thereof. 

19. A compound according to claim 1 wherein such compound is l-(N-formylglycly)-2-cyanoaziridine 
or a pharmacologically compatible salt thereof. 

20. A compound according to claim 1 wherein such compound is 1 -(N-ethoxycarbonylglycyl)-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

21. A compound according to claim 1 wherein such compound is 1 -(N-acetyl-D-alanyl)-2-cyano(D- and 
L-) aziridine or a pharmacologically compatible salt thereof. 

22. A compound according to claim 1 wherein such compound is l-(N-methoxyacetylglycyl)-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

23. A compound according to claim 1 wherein such compound is 1 -(6-acetylaminohexanoyl)-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

24. A compound according to claim 1 wherein such compound is 1 -cyclohexylcarbonyl-2- 
cyanoaziridine or a pharmacologically compatible salt thereof. 

DESCRIPTION 

corresponding document: US4267174 

The present invention is concerned with new l-acyl-2-cyanoaziridines and with the preparation thereof. 

It is known from German Democratic Republic Patent Specification No. 1 10,492 that l-acyl-2- 
cyanoaziridines are cytostatically active. For example, after the intravenous administration of 1 - 
carbamoyl-2-cyanoaziridine to rats, a marked increase of the leucocytes and of the lymphocytes was 
observed, whereas the number of erythrocytes remained almost unchanged; furthermore a marked 
increase in antibody- forming spleen cells was observed (see Federal Republic of Germany Patent 
Specification No. 2,528,460). Consequently, this compound can also be used therapeutically in the case 
of infections brought about by pathogenic micro-organisms and viruses. However, a great disadvantage 
is the complete ineffectiveness of this compound when administered orally. 
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Thus, the problem exists of finding cancerostatic and immune-stimulating therapeutic compounds 
which, while having the same or increased effectiveness and lower toxicity, can also be administered 
orally. 

We have now found a group of new 1 -acyl-2-cyanoaziridines which also when administered orally bring 
about marked leucocytosis with an immune-stimulating action and can, therefore, be used as immune- 
stimulating therapeutics. 

Thus, according to the present invention, there are provided l-acyl-2-cyanoaziridines of the general 
formula: ##STR2## wherein R is a radical of the general formula ##STR3## in which Rl is a hydrogen 
atom or a nitrile, carbamoyl, lower alkoxycarbonyl or acyl radical or a saturated or unsaturated 
cycloaliphatic hydrocarbon radical which can be substituted one or more times by halogen, nitrile, aryl, 
aryloxycarbonyl, lower alkoxy or acyloxy or by lower alkoxycarbonyl, optionally substituted by a lower 
N,N-dialkylamino radical, or by lower alkyl, optionally substituted by a ureido, lower acylamino or 
acyloxy radical, or by an amino group substituted by carbamoyl, alkoxycarbonyl or acyl, or by a radical 
of the formula: ##STR4## or which can optionally be condensed with a phenyl radical or can contain a 
hydrocarbon bridge member containing up to 3 carbon atoms or an oxygen bridge member, or Rl is a 
radical of the formula: ##STR5## or a straight-chained or branched saturated or unsaturated aliphatic 
hydrocarbon radical containing 2 to 18 carbon atoms; or Rl is a straight-chained or branched, saturated 
or unsaturated hydrocarbon chain which is substituted one or more times by nitrile, halogen, nitro, aryl, 
aryloxy, arylthio, optionally substituted hetarylthio, saturated or unsaturated cycloaliphatic 
hydrocarbonyl, which can contain a bridge containing up to 3 carbon atoms, optionally N-alkylated 
carbamoyl, lower alkoxycarbonyl, optionally substituted by an N,N-dialkylamino group, optionally N- 
alkylated sulphamoyl or optionally N-alkylated carbamic acid group; or by a lower acyl, acyloxy, 
alkylsulphonyl or alkylsulphinyl group or a lower alkylthio or alkoxy group, optionally substituted by 
phenyl or by a radical of the formula: ##STR6## or by an optionally substituted aromatic or non- 
aromatic heterocyclic radical, or by a radical of the formula: ##STR7## or by a lower 
dialkoxyphosphoryloxy or dialkoxyphosphonyl radical, or by a radical of the formula: ##STR8## or a 
radical of the general formula: ##STR9## in which the groups — A— R5 can be the same or different, A 
being a valency bond, a carbonyl, thiocarbonyl or —CO— CH2 — group and R5 being hydrogen, nitrile, 
aryl, a lower straight-chained or branched, saturated or unsaturated aliphatic hydrocarbon radical, which 
can optionally be substituted one or more times by halogen, aryl, a radical of the formula: ##STR10## 
or R5 being a lower alkoxy radical optionally substituted by aryl, or a lower alkylthio, alkylsulphinyl or 
alkylsulphonyl group, an amino group optionally substituted one or more times by phenyl, heteroaryl, 
lower alkyl, alkylsulphonyl, acylamidocarbimidoyl or acyl, or an N-methyleneamino radical substituted 
by an optionally substituted aromatic heterocyclic radical or by an aryl or lower alkyl group, or being an 
arylthio, arylsulphinyl or arylsulphonyl group or an aryloxy or a cycloalkyl radical or being an 
optionally substituted aromatic or non-aromatic heterocycle, the aryl radicals in all of the said groups 
being optionally substituted one or more times by halogen, nitrile, nitro, sulphamoyl, optionally N- 
alkylated carbamoyl, trifluoromethyl, phenyl, phenoxy, methylenedioxy group, lower alkyl, alkoxy, 
acyl, acyloxy, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenylsulphonyl, amino 
substituted one or more times by alkyl, phenyl or acyl, or by a radical of the formula: ##STR1 1## or Rl 
is an optionally substituted aromatic or nonaromatic heterocyclic radical, or Rl is an aryl radical which 
is substituted one or more times by halogen, nitrile, trifluoromethyl or sulphamoyl, or by phenyl, 
phenoxy or phenulsulphonyl radical optionally substituted by halogen, alkyl, alkoxy or a radical of the 
formula: ##STR12## or by a methylenedioxy group, or by a lower alkyl radical optionally substituted 
by carbamoyl, lower alkoxycarbonyl, alkoxy, acyloxy, N-alkylaminocarbonyloxy, N- 
alkoxycarbonylamino or N-acylamino, or by a lower alkoxy, acyl, acyloxy, alkylthio, alkoxycarbonyl, 
alkylsulphinyl or alkylsulphonyl group, or by an amino group substituted by alkyl, aryl, acyl or 
alkoxycarbonyl or by carbamoyl optionally substituted by alkyl or aryl, or by an optionally N-alkylated 
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carbamoyl group, or by a radical of the formula: ##STR13## or R is a radical of the general formula --S 
(O)n --R2, in which n is 0 or 1 and R2 is a straight-chained or branched, saturated or unsaturated 
aliphatic hydrocarbon radical which can optionally be substituted one or more times by halogen, or is a 
cycloalkyl radical or is an aryl radical optionally substituted by phenyl, halogen^ nitro, lower alkyl, 
alkoxy, alkylthio or alkylsulphonyl or is an optionally substituted hetaryl radical; or R is a radical of the 
general formula -S02 --R2 ', in which R2 1 is an optionally N-alkylated amino group, a straight-chained 
or branched, saturated or unsaturated aliphatic hydrocarbon radical which can be optionally substituted 
one or more times by halogen or by N-acylamino group or is a cycloalkyl radical or a phenyl radical 
substituted by alkoxy, phenoxy or phenyl; or is a naphthyl or optionally substituted heteroaryl radical or 
R is a radical of the general formula: ##STR14## in which Z is an oxygen or sulphur atom and R3 and 
R4, which can be the same or different, are hydroxyl, piperidino, anilino, N-alkoxycarbonylamino, 
phenyl, phenoxy, lower alkyl or alkoxy or a radical of the formula: ##STR15## or R3 and R4 together 
signify a lower alkylenedioxy group; or R is the residue of 3-camphor-carboxylic acid, abietic acid or 6- 
acetamidopenicillin-carboxylic acid, all the above-mentioned aromatic and non-aromatic heterocyclic 
radicals being optionally substituted one or moe times by halogen, nitro, phenyl, lower acyl, acyloxy, 
alkyl, alkoxy, alkylthio, alkylsulphinyl, alkylsulphonyl or amino groups, which amino groups are 
substituted one or more times by alkyl, aryl or acyl, and wherein the N-containing heterocyclic radicals 
can also be oxidized; as well as the pharmacologically acceptable salts thereof. 

The present invention also includes within its scope all stereoisomeric compounds of general formula (I) 

which are formed, for example, due to the presence of asymmetrical carbon atoms or due to cis-trans 
isomerism. The products obtained in the form of mixtures can be separated in the manner known from 
and described in the literature. 

Thus, the l-acyl-2-cyanoaziridines of general formula (I) according to the present invention are 
compounds, the acyl radicals of which are derived from carboxylic, sulphonic, sulphinic, sulphenic, 
phosphonic or phosphoric acids. 

Insofar as not stated to the contrary, an aliphatic hydrocarbon radical of the substituents Rl, R2, R2 ', 
R3, R4 and R5, alone or in combination, for example in alkoxy, alkoxycarbonyl, acyl, acyloxy, N- 
alkylamino, N,N-dialkylamino, alkylsulphonyl, alkylsulphinyl, alkylthio, dialkoxyphosphoryloxy or 
dialkoxyphosphonyl, is to be understood to mean an aliphatic hydrocarbon radical containing up to 6 
and preferably up to 4 carbon atoms, which can be straight-chained, branched or cyclic or saturated or 
unsaturated, the methyl and ethyl radicals being preferred. 

A lower acyl radical of the substituents Rl , R2, R2 1 and R5 means alone or in combination, for example 

in acyloxy or acylamino, the residue of an organic acid, mention being made, in general, of 
alkylcarboxylic acids and especially of acids containing up to 6 carbon atoms and of aryl and also of 
heteroaryl carboxylic acids and of the corresponding sulphonic acids, the acetyl and benzoyl radicals 
being preferred. 

i 

Cycloaliphatic hydrocarbon radicals of the substituents Rl, R2, R2 f and R5 are preferably saturated or 
unsaturated radicals containing 3 to 8 carbon atoms as ring members, examples of saturated rings 
including cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl groups and 
examples of unsaturated rings including cyclopentenyl, cyclohexenyl, cyclohexadienyl and 
cycloheptenyl radicals. 

Cyclic radicals condensed with phenyl include, for example, the indane and 1,2,3,4- 
tetrahydronaphthalene radicals. Bridged carbocyclic radicals include, for example, the adamantyl, 
norbornane and norbornene radicals and a preferred cyclic hydrocarbon radical bridged with oxygen is 
the 7-oxabicyclo[2.2.1]heptane radical. 
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The substituted straight-chained or branched, saturated or unsaturated hydrocarbon chains of the 
substituent Rl can contain up to 18, preferably up to 6 and especially 1 or 2 carbon atoms. Preferred 
chains containing at least one double bond include the —CH.dbd.CH-- and -CH.dbd.CH--CH.dbd.CH-- 
groups and the preferred chains containing at least one triple bond include the -C.tbd.C~ group. 

According to the present invention, halogen is to be understood to mean fluorine, chlorine, bromine and 
iodine, fluorine and chlorine being preferred. 

Aryl radicals are to be understood to mean aromatic carbocyclic radicals, preferably phenyl, 
naphthalene, phenanthrene, anthracene, fluorene and indene and especially phenyl. 

The non-aromatic heterocyclic radicals of the substituents Rl and R5 are, in general, to be understood to 

mean heterocyclic 3- to 8-membered ring systems which, apart from carbon atoms, also contain one or 
more heteroatoms, such as oxygen, sulphur or optionally alkylated or acylated nitrogen, the carbon 
atoms of which can also be substituted by oxo and/or thioxo residues. Furthermore, the heterocyclic 
radicals can also contain one or more fused benzene rings. 

Preferred non-aromatic heterocyclic radicals include the N-succinimido, N-maleinimido, N-phthalimido, 
N-imidazolidinone, N-piperidinone, N-pyridone, N-pyrrolidinone, N-piperazinone, N-pyrazolinone, 
aziridine, pyran, piperidine, morpholine, piperazine, rhodanine and xanthene radicals. 

Preferred substituted and non-aromatic heterocyclic radicals include the N-(N f -methyl)-imidazolidinone, 
2-cyanoaziridine, N-acetylpyrrolidine and 2,3-dimethyl-l-phenyl-pyrazolidinone (antipyrin) radicals. 

Aromatic heterocyclic radicals of the substituents Rl, R2, R2 ' and R5 can, in general, be 5- or 6- 
membered ring systems containing one or more heteroatoms, such as oxygen, sulphur or optionally 
alkylated or acylated nitrogen; the heterocycles can also be condensed with one or two benzene rings or 
with a further heterocycle and the nitrogen-containing aromatic radicals can also be oxidized on the 
nitrogen atom. 

Preferred aromatic heterocyclic radicals include the pyridine, quinoline, furan, thiophene, benzofuran, 
pyridazine, pyrazine, pyrazole, s-triazolo[4.3-b]pyridazine, pyrimidine, imidazole, pyrrole, indole, 
thiazole and purine radicals. 

Preferred substituted aromatic heterocyclic radicals include the l-methyl-3-nitriopyrazole, 3- 
methylthiopyridazine, 3-methylsulphonylpyridazine, 2-methylpyridine, 2-nitrothiazole, 2- 
acetylaminothiazole, 2-methylthiazole, 1 -methylpyrrole, 1 -acetylindole, 2,4-dimethyl-l,3- 
diacetylpyrrole, 1-acetylimidazole and 6-chloropyridazine radicals. 

A preferred oxidized aromatic nitrogen-containing heterocycle is a pyridine-N-oxide radical. 

The new compounds according to the present invention can be prepared, for example, by reacting 2- 
cyanoaziridine with a compound of the general formula: 
R-X (II), 

wherein R has the same meaning as above and X is hydroxyl, halogen, azide of lower alkoxy, 
alkoxycarbonyloxy or phenoxycarbonyloxy or a radical of the general formula -OR, the substituents R 
being the same or different, in an inert solvent, optionally in the presence of water- and/or acid-binding 
condensation agents. 
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The inert solvent used can be, for example, tetrahydrofuran, methylene chloride, dimethyl formamide, 
dioxan, diethyl ether, pyridine or water. When a free acid is used as reaction component, the 
condensation agent is preferably dicyclohexylcarbodiimide or carbonyldiimidazole in molar or 
somewhat more than molar amount. 

The reaction can be carried out at a temperature of from -10 DEG to +100 DEG C. 

When acid halides or acid anhydrides are used as reaction components with the 2-cyanoaziridine, it is 
preferable to add an acid-binding agent, for example triethylamine or some other tertiary organic amine. 
However, in many cases, there can also be used a mineral base, such as sodium hydroxide or calcium 
hydroxide, or an alkali metal or alkaline earth metal carbonate, for example potassium carbonate or 
calcium carbonate. 

In the case of reactions in aqueous media, it is preferable also to add a water-immiscible organic solvent, 
for example benzene, diethyl ether or ethyl acetate. 

Some of the compounds of general formula (II) used as reaction components are new and can be 
prepared by known processes. 

The new compounds according to the present invention can also be prepared by cyclizing compounds of 
the general formula: ##STR16## wherein R has the same meaning as above and Hal is a halogen atom, 
in the presence of an acid-binding agent. 

Some of the compounds of general formula (III) are new and can be prepared by reacting the 
corresponding acid amides of the general formula R.NH2, wherein R has the same meaning as above, 
with .alpha.-haloacrylonitriles or with 2,3-dihalopropionitriles. 

In some cases, for example when R is a sulphonic acid residue, it ispossible to obtain the compounds (I) 
according to the present invention directly by reaction of the amide with an . alpha. -haloacrylonitrile, 
without isolation of the intermediate products (III), it being preferable to carry out the reaction in an 
inert solvent at a temperature below 5 DEG C. in the presence of an alkali. 

Furthermore, it is possible to convert compounds of general formula (I) into other compounds of general 
formula (I). Thus, for example, substituted mercapto groups can be oxidized with appropriate oxidation 
agents to give the corresponding sulphines and sulphones and amines with free hydrogen atoms and 
aromatic and non-aromatic carbocycles and heterocycles can be substituted or possibly oxidized. 

Furthermore, compounds of general formula (I), when they contain appropriate acidic or basic groups, 
can be converted into pharmacologically accpetable salts by reaction with inorganic or organic bases or 
acids. 

When administered orally or intravenously, the new compounds of general formula (I) according to the 
present invention bring about a marked increase of the leukocytes and lymphocytes with almost 
unchanged erythrocyte count and possess strong immune-stimulating and cancerostatic properties. 
Furthermore, they stimulate the bone marrow, bringing about an increased formation of cells of the 
erythropoetic series and release of these cells into the peripheral blood circulation. Therefore, the new 
compounds according to the present invention can be used as active materials in pharmaceutical 
compositions for the treatment of bacterial and viral infections, as well as cancerostatics. 

For the preparation of pharmaceutical compositions with immune-stimulating and cancerostatic action, 
at least one compound of general formula (I) is mixed in known manner with an appropriate solid or 
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liquid pharmaceutical diluent or carrier and formed, for example, into tablets or dragees and, with the 
addition of appropriate adjuvants, suspended or dissolved in water or in an oil, such as olive oil, and 
placed into hard gelatine capsules. 

The oral forms of administration are preferably provided with a coating which first dissolves in the 
alkaline medium of the small intestine or are admixed with an appropriate carrier material, for example a 
higher fatty acid or carboxymethyl-cellulose. Solid materials include, for example, starch, lactose, 
mannitol, methyl cellulose, talc, highly dispersed silicic acids, high molecular weight fatty acids (such 
as stearic acid), gelatine, agar-agar, calcium phosphate, magnesium stearate, animal and vegetable fats 
and solid high molecular weight polymers (such as polyethylene glycols); compositions suitable for oral 
administration can, if desired, contain flavoring and/or sweetening agents. 

As injection medium, it is preferred to use water which contains the additives usual for injection 
solutions, such as stabilizing agents, solubilizing agents, buffers and materials for regulating the osmotic 
pressure. Additives of this type include, for example, phosphate and carbonate buffers, ethanol, 
complex-forming agents (such as ethylenediamine-tetraacetic acid and the non-toxic salts thereof), high 
molecular weight polymers (such as liquid polyethylene oxide) for viscosity regulation and sodium 
chloride, mannitol and the like for regulating the osmotic pressure. 

Apart from the compounds mentioned in the following examples, preferred compounds according to the 

present invention include the following: 

1 -formyl-2-cyanoaziridine 

1 -formylcarbonyl-2-cyanoaziridine 

1 -acetylcarbonyl-2-cyanoaziridine 

1 -methoxyacetyl-2-cyanoaziridine 

l-(2-pyridylacetyl)-2-cyanoaziridine 

1 -(2-naphthyloxyacetyl)-2-cyanoaziridine 

1 -(n-butylsulphonylacetyl)-2-cyanoaziridine 

1 -( 1 -piperidin-2-on)-acetyl)-2-cyanoaziridine 

l-(n-butylsulphonylacetylglycyl)-2-cyanoaziridine 

l-(4-phenylbenzamidoacetyl)-2-cyanoaziridine 

l-(N-maleinimidoacetyl)-2-cyanoaziridine 

l-(N-phenylsulphenylaminoacetyl)-2-cyanoaziridine 

l-(p-tolylsulphinylamidoacetyl)-2-cyanoaziridine 

1 -(isonicotinoylamidoacetyl)-2-cyanoaziridine 

l-(3-acetylhydrazinoacetyl)-2-cyanoaziridine 

1 -(N-succinimidoaminoacetyl)-2-cyanoaziridine 

l-benzylidenchydrazinoacetyl-2-cyanoaziridine 

1 -(2-furfurylidenehydrazinoacetyl)-2-cyanoaziridine 

1 -(2-acetoxybenzamidoacetyl)-2-cyanoaziridine 

l-(4-carbamoylbenzoyl)-2-cyanoaziridine 

1 -(3 -methy lsulphonylpyridazine-6-carbonyl)-2-cyanoaziridine 

1 -isoicotinoyl-2-cyanoaziridine 

l-(triazolo[4,3-b]pyridazine-6-carbonyl)-2-cyanoaziridine 

l-(4-methoxybenzenesulphonyl)-2-cyanoaziridine 

1 -ethylenedioxyphosphoryl-2-cyanoaziridine 

l-acetylenecarbonyl-2-cyanoaziridine 

1 -dimethylaminocarbonylacetyl-2-cyanoaziridine 

l-dimethoxyphosphonoacetyl-2-cyanoaziridine 

1 -dimethylsulphamoylacetyl-2-cyanoaziridine 

1 -cyanoacetyl-2-cyanoaziridine 
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oxalyl-bis- 1 -(2-cyanoaziridine) 

acetylenedicarbonyl-bis- 1 -(2-cyanoaziridine) 

1 -(2-naphthoyl)-2-cyanoaziridine 

l-(2-nitrothiazole-5-carbonyl)-2-cyanoaziridine 

l-(2-acetamido-4-methylthiazol-5-carbonyl)-2-cyanoaziridine 

N,N-dimethylglycyl-2-cyanoaziridine 

l-(5-mesylhydantoyl)-2-cyanoaziridine 

l-(5,5-dimethylhydantoyl)-2-cyanoaziridine 

1 -(N-imidazolacetyl)-2-cyanoaziridine 

1 -(N-pyrazolacetyl)-2-cyanoaziridine 

l-(TS[-methylimidazolidin-2-on-N , -acetyl)-2-cyanoaziridine 

l-[(6-methylpyridine-2-carbonyl)-glycyl]-2-cyanoaziridine 

l-[(2-methylthiazole-5-carbonyl)-glycyl]-2-cyanoaziridine 

1 -(n-butylsulphinylacetylglycyl)-2-cyanoaziridine 

1 -(N-acetyliminodiacetyl)-bis- 1 -(2-cyanoaziridine) 

1 ,2-ethylenediaminotetra-( 1 -acetyl-2-cyanoaziridine) 

1 -sulphamoyl-2-cyanoaziridine 

l-dimethylsulphamoyl-2-cyanoaziridine 

l-(2-cyclohexenyldodecanecarbonyl)-2-cyanoaziridine 

l-(xanthene-9-carbonyl)-2-cyanoaziridine 

1 -(1 5 2 ? 3,4-tetrahydronaphthalene-2-carbonyl)-2-cyanoaziridine 

l-(pyridine-2-carbonyl)-2-cyanoaziridine-N-oxide 

1 -abietinoyl-2-cyanoaziridine 

l-(4-biphenylsulphonyl)-2-cyanoaziridine 

l-[3-(5-norbornen-2-yl)-acryloyl]-2-cyanoaziridine 

1 -(3 -nitropropiony l)-2-cyanoaziridine 

l-(N-methylpyrrole-2-carbonyl)-2-cyanoaziridine 

1 -( 1 -methyl- 1 -cyclohexanecarbonyl)-2-cyanoaziridine 

l-(N-acetyl-3-indolylacetyl)-2-cyanoaziridine 

1 -( 1 ,3-diacetyl-2,4-dimethylpyrrole-5-carbonyl)-2-cyanoaziridine 

1 -(1 -adamantanecarbonyl)-2-cyanoaziridine 

l-(p-ethoxyphenylacetyl)-2-cyanoaziridine 

l-(p-acetamidobenzoylglycyl)-2-cyanoaziridine 

l-acetamidomethanesulphonyl-2-cyanoaziridine 

l-(6-acetamidopenicillan-carbonyl)-2-cyanoaziridine 

l-(9-anthracenecarbonyl)-2-cyanoaziridine 

l-(azobenzene-4-carbonyl)-2-cyanoaziridine 

l-p-chlorophenoxyacetyl-2-cyanoaziridine 

1 -p-chlorophenylcyclobutane-1 -carbonyl-2-cyanoaziridine 

cyclobutane- 1 ,2-dicarbonyl-bis- 1 -(2-cyanoaziridine) 

l-cycloheptanecarbonyl-2-cyanoaziridine 

l-[(cyclopent-2-ene)-acetyl] -2-cyanoaziridine 

l-(3,4-dihydro-2H-pyran-2-carbonyl)-2-cyanoaziridine 

0,0'-dibenzoyltartaroyl-bis-l -(2-cyanoaziridine) 

4,4'-(2-cyanoaziridine- 1 -carbonyl)-diphenylsulphone 

l-(9-fluorenecarbonyl)-2-cyanoaziridine 

l-(ethoxy-hydroxyphosphoryl)-2-cyanoaziridine 

l-(diphenoxyphosphoryl)-2-cyanoaziridine 

piperidinophosphoryl-bis- 1 -(2-cyanoaziridine) 

ethoxycarbonylaminophosphoryl-bis- 1 -(2-cyanoaziridine) 

Phenylaminophosphoryl-bis- 1 -(2-cyanoaziridine) 
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l-(dipiperidino-phosphoryl)-2-cyanoaziridine 

l-(methane-hydroxyphosphonyl)-2-cyanoaziridine 

l-(benzene-hydroxyphosphonyl)-2-cyanoaziridine 

1 -(methane-methoxyphosphonyl)-2-cyanoaziridine 

l-(3-dimethylaminoethoxycarbonylpropionyl)-2-cyanoaziridine 

1 -(2-benzoyloxypropionyl)-2-cyanoaziridine 

l-(2-.alpha.-furoyloxypropionyl)-2-cyanoaziridine 

l-(0-methylaminocarbonyolmandeloyl)-2-cyanoaziridine 

l-(0-dimethoxyphosphorylmandeloyl)-2-cyanoaziridine 

l-[3-(N-allylcarbamoyl)-amidopropionyl]-2-cyanoaziridine 

l-[5-(pyrimid-2-ine)-hydantoyl]-2-cyanoaziridine 

1 -[(N -phenylthiocarbamoyl)-glycyl]-2-cyanoaziridine 

l-(2,2-dichlorocyclopropanecarbonyl)-2-cyanoaziridine 

1 -(1 -ethoxycarbonylcyclobutanecarbonyl)-2-cyanoaziridine 

1 -( 1 -dimethylaminoethoxycarbonylcyclobutanecarbonyl)-2-cyanoaziridine 

1 -( 1 -ureidomethylcyclopropanecarbonyl)-2-cyanoaziridine 

1 -( 1 -ethoxycarbonylamidocyclopentanecarbonyl)-2-cyanoaziridine 

1 -(1 -acetamidocyclopentanecarbonyl)-2-cyanoaziridine 

l-p-diethylaminocarbonylbenzoyl-2-cyanoaziridine 

l-p-.alpha.-furoylbenzoyl-2-cyanoaziridine 

l-p-ureidobenzoyl-2-cyanoaziridine 

l-p-acetoxymethylbenzoyl-2-cyanoaziridine 

1 -p-formamidomethylbenzoyl-2-cyanoaziridine 

l-p-isobutoxycarbonylamidomethylbenzoyl-2-cyanoaziridine 

1 -p-methoxycarbonylethylbenzoyl-2-cyanoaziridine 

l-p-carbamoylethylbenzoyl-2-cyanoaziridine 

l-(N,0-diacetyltyrosyl)-2-cyanoaziridine 

l-(N,N'-diacetyllysyl)-2-cyanoaziridine 

l-(N,N ? -diacetylhistidyl)-2-cyanoaziridine 

l-(N,N'-diacetylarginyl)-2-cyanoaziridine 

1 -(N,N , -diacetyltryptophyl)-2-cyanoaziridine 

l-(N,0-diacetylseryl)-2-cyanoaziridine 

1 -(7-oxabicyclo[2.2. 1 ]heptane-2-carbonyl)-2-cyanoaziridine 

1 -(2-naphthalenesulphonyl)-2-cyanoaziridine. 

The following examples are given for the purpose of illustrating the present invention:' 
EXAMPLE 1 

1 -p-Methoxybenzoyl-2-cyanoaziridine. 

1.52 g. p-Methoxybenzoic acid is dissolved in 20 ml. dioxan and mixed at 10 DEG C. with a solution of 
0.68 g. 2-cyanoaziridine in 3 ml. dioxan. A solution of 2.06 g. dicyclohexylcarbodiimide in 4 ml. dioxan 
is added thereto and the reaction mixture is stirred for 2 hours at 8 DEG- 10 DEG C. The crystals formed 
(2 g. 1,3-dicyclohexylurea; m.p. 225 DEG-230 DEG C.) are filtered off with suction and the filtrate is 
evaporated in a vacuum. The semi-solid evaporation residue (3.88 g.) is triturated with 3 ml. anhydrous 
diethyl ether, the crystals obtained (0.6 g.) are filtered off with suction, the filtrate is evaporated in a 
vacuum and the evaporation residue (2.45 g.) is again triturated with 3-4 ml. diethyl ether and filtered 
with suction to give 0.59 g. l-p-methoxybenzoyl-2-cyanoaziridine; m.p. 81 DEG-83 DEG C. A further 
0. 1 8 g. of the desired product are obtained from the mother liquor by again evaporating and triturating 
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the evaporation residue with diethyl ether. 
EXAMPLE 2 

l-(2-Methylthiobenzoyl)-2-cyanoaziridine. 

1.86 g. 2-Methylthiobenzoyl chloride is dissolved in 14 ml. anhydrous diethyl ether and this solution is 
added dropwise at ambient temperature to a solution of 0.68 g. 2-cyanoaziridine in 8.6 ml. aqueous 2 N 
sodium carbonate solution and then stirred for 2 hours, whereafter the ethereal phase is separated off and 
evaporated to give 1.72 g. of residue which is triturated with 4 ml. isopropanol. There is thus obtained 
1.35 g. l-(2-methylthiobenzoyl)-2-cyanoaziridine; m.p. 67 DEG-69 DEG C. 

EXAMPLE 3 

l-(Pyridine-2-carbonyl)-2-cyanoaziridine 

2.96 g. Pyridine-2-carboxylic acid are heated under reflux for 10 minutes with 54 ml. thionyl chloride, 
excess thionyl chloride is then evaporated off under vacuum, the evaporation residue is taken up in 
anhydrous diethyl ether, 1.2 g. of undissolved material is filtered off, the clear ethereal filtrate, which 
contains crude pyridine-2-carboxylic acid chloride, is introduced into a solution of 0.84 g. 2- 
cyanoaziridine and 1.45 g. triethylamine in 60 ml. anhydrous diethyl ether, the reaction mixture is stirred 
for 1 hour at ambient temperature, the resultant hydrochloride (1 .9 g.) is filtered off with suction and the 
ethereal filtrate is evaporated. The evaporation residue (2.1 g.) is triturated twice with 3 ml. amounts of 
diethyl ether and the resulting crystals are filtered off with suction to give 0.76 g. 1 -(pyridine-2- 
carbonyl)-2-cyanoaziridine; m.p. 124 DEG- 127 DEG C. This product is contaminated with a small 
amount of a substance which is monochlorinated in the pyridine nucleus. 

EXAMPLE 4 

1 -(2-Furoyl)-2-cyanoaziridine. 

A solution of 1.3 g. furoyl chloride in 5 ml. anhydrous diethyl ether is added, with ice cooling, to a 
solution of 0.7 g. 2-cyanoaziridine and 1.22 g. triethylamine in 10 ml. anhydrous diethyl ether, stirred 
for 1 hour and the precipitated hydrochloride is filtered off with suction. The ethereal mother liquor is 
evaporated and the evaporation residue is triturated with 2 ml. diethyl ether to give 0.99 g. of product 
with a melting point of 73 DEG-76 DEG C. which, after again triturating with 2 ml. diethyl ether, gives 
0.75 g. l-(2-furoyl)-2-cyanoaziridine; m.p. 77 DEG-78 DEG C. 

EXAMPLE 5 

1 -Acryloyl-2-cyanoaziridine 

1 .6 ml. Acryloyl chloride in 10 ml. diethyl ether is added dropwise to a solution of 1 .4 g. 2- 
cyanoaziridine and 2.42 g. triethylamine in 30 ml. anhydrous diethyl ether. The reaction mixture is 
stirred for 1 hour, the precipitated hydrochloride is filtered off with suction and the ethereal mother 
liquor is evaporated to give 2.26 g. of a yellow oil. This is fractionated on an approximately 25 cm. long 
silica gel column (containing 50 g. silica gel) using chloroform as elution agent, the fractions which first 
run out and which are thin layer chromatographically uniform (silica gel plate, chloroform as elution 
agent) are combined (with the substance spot next to the front) and evaporated to give 1 .07 g. of the 
desired 1 -acryloyl-2-cyanoaziridine in the form of a colorless oil. 
<tb> 
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<tb>Analysis: 

<tb>C6 H6 N2 O (M.W. 122) 

<tb> 

<tb>calc: C 59.02%; H 4.92%; B 22.95% 

<tb>found: 58.32%; 4.98%; 22.54% 

<tb> 

The mass and NMR spectra confirm the structure. 

EXAMPLE 6 

1 -(3 -Carbethoxyacryloyl)-2-cyanoaziridine 

A solution of 2.87 g. trans-3-ethoxycarbonylacryloyl chloride (b.p. 85 DEG C./13 mm.Hg) in 20 ml. 
diethyl ether is slowly added dropwise at 0 DEG C. to a solution of 1.2 g. 2-cyanoaziridine and 2.2 g. 
triethylamine in 60 ml. anhydrous diethyl ether. The reaction mixture is then stirred for 1 hour at 0 DEG 
C. and then for a further 2 hours at ambient temperature, the precipitated hydrochloride is filtered off 
with suction and the diethyl ether is evaporated off, 2.28 g. of solid evaporation residue remaining 
behind. This is triturated twice with 3 ml. amounts of diethyl ether to give 1 g. l-(3-carbethoxyacryloyl)- 
2-cyanoaziridine; m.p. 54 DEG-56 DEG C. 

EXAMPLE 7 

l-n-Butylthioacetyl-2-cyanoaziridine 

1.03 g. Dicyclohexylcarbodiimide in 5 ml. diethyl ether is added at 0 DEG C. to a solution of 0.74 g. n- 
butylthioacetic acid and 0.34 g. 2-cyanoaziridine in 15 ml. diethyl ether. The reaction mixture is stirred 
for 1 hour at 0 DEG C. and. for 2 hours at ambient temperature, the precipitated dicyclohexylurea (1 .08 
g.) is filtered off with suction, the ethereal filtrate is shaken twice with 5 ml. amounts of water and the 
ethereal phase is then dried and evaporated. There is thus obtained 0.8 g. 1 -n-butylthioacetyl-2- 
cyanoaziridine in the form of a viscous oil. 

The same compound is also obtained when a solution of 0.99 g. n-butylthioacetyl chloride in 10 ml. 
anhydrous diethyl ether is added dropwise to a solution of 0.73 g. triethylamine and 0.42 g. 2- 
cyanoaziridine in 20 ml. diethyl ether, the reaction mixture is stirred for 1 hour, the precipitated 
hydrochloride is filtered off with suction and the ethereal solution is evaporated and again shake out 
with water. After drying, the diethyl ether is evaporated off to give 0.87 g. 1 -n-butylthioacetyl-2- 
cyanoaziridine in the form of a viscous oil. 

<tb> 

<tb>Analysis: 

<tb>C9 HI 4 N2 OS (M.W. 198) 

<tb> 

<tb>calc: C 54.55%; H 7.07%; N 14.14% 

<tb>found: 54.31%; 7.07%; 14.00% 

<tb> 

EXAMPLE 8 

l-(N-p-chlorobenzoylaminoacetyl)-2-cyanoaziridine 

4.27 g. N-p-chlorobenzoylglycine (m.p. 147 DEG- 148 DEG C.) are dissolved in 36 ml. pure 
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tetrahydrofuran, 1.36 g. 2-cyanoaziridine is added thereto and, after cooling to 0 DEG C, 4.3 g. 
dicyclohexylcarbodiimide are added. The reaction mixture is stirred for 2 hours at 0 DEG C, the 
precipitated dicyclohexylurea is filtered off with suction, the filtrate is evaporated in a vacuum and the 
evaporation residue is dissolved in ethyl acetate, whereafter sufficient petroleum ether is added to 
precipitate out a greasy material. The solvent is now separated off from this greasy material and this 
greasy material repeatedly triturated with resh petroleum ether and then left to stand overnight with 
petroleum ether. After filtration, there are obtained 2.1 g. l-(N-p-chlorobenzoylaminoacetyl)-2- 
cyanoaziridine (m.p. 65 DEG-68 DEG C), which is still contaminated with a little dicyclohexylurea. 

EXAMPLE 9 

l-(4-Benzamidobutyryl)-2-cyanoaziridine 

2.07 g. 4-Benzoylaminobutyric acid (m.p. 85 DEG-86 DEG C.) are dissolved in 13 ml. dioxan, a 
solution of 0.68 g. 2-cyanoaziridine in 2 ml. dioxan is added thereto and a solution of 2.06 g. 
dicyclohexylcarbodiimide in 10 ml. dioxan. is then added dropwise at 10 DEG- 15 DEG C, whereafter 
the solution is stirred for 30 minutes at 10 DEG- 15 DEG C. and subsequently for 3 hours at ambient 
temperature and left to stand overnight. The precipitated dicyclohexylurea (2.48 g.) is filtered off with 
suction, washed with dioxan and the filtrate is evaporated in a vacuum. The oily evaporation residue 
obtained is triturated with diethyl ether to give 1.8 g. l-(4-benzamidobutyryl)-2-cyanoaziridine (m.p. 
1 14 DEG-1 16 DEG C), which is contaminated with a little dicyclohexylurea. 

EXAMPLE 10 

1 -( 1 -.beta.-Naphthoylamidoacetyl)-2-cyanoaziridine 

2.29 g. .beta.-Naphthoylglycine in 18 ml. tetrahydrofuran and 0.68 g. 2-cyanoaziridine are, as a 
suspension, mixed portionwise at 0 DEG C. with 2.15 g. dicyclohexylcarbodiimide. The reaction 
mixture is stirred for 2 hours at 0 DEG C. and the precipitated dicyclohexylurea (2.18 g., m.p. 228 DEG 
C.) is filtered off with suction, washed with tetrahydrofuran and diethyl ether into the filtrate and the 
filtrate is then evaporated in a vacuum to give an oil which is triturated three times with diethyl ether to 
give 1.3 g. l-(.beta.-naphthoylamidoacetyl)-2-cyanoaziridine; m.p. 116 DEG-1 18 DEG C. 

EXAMPLE 11 

1 -Phenylacetamidoacetyl-2-cyanoaziridine 

In a manner analogous to that described in Example 10, using 2.15 g. dicyclohexylcarbodiimide, 1.93 g. 
phenylacetylglycine (m.p. 144 DEG- 146 DEG C.) and 0.68 g. 2-cyanoaziridine, there is obtained 1.7 g. 
l-phenylacetamidoacetyl-2-cyanoaziridine; m.p. 1 14 DEG-1 16 DEG C. 

EXAMPLE 12 

1 -(Cyclohexylcarbonamidoacetyl)-2-cyanoaziridine 

In a manner analogous to that described in Example 10, using 1.85 g. cyclohexanecarbonylglycine (m.p. 
150 DEG-152 DEG C), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there is 
obtained, after stirring the reaction mixture for 3 hours at 0 DEG C., 0.95 g. 1- 
(cyclohexylcarbonamidoacetyl)-2-cyanoaziridine; m.p. 101 DEG-102 DEG C. 

EXAMPLE 13 
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l-Cyclohexylacetamidoacetyl-2-cyanoaziridine 

In a manner analogous to that described in Example 10, from 1.98 g. crude cyclohexylacetamidoacetic 
acid (m.p. 52 DEG C), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there is obtained 
after stirring for 3 hours at 0 DEG C, 1 g. l-cyclohexylacetamidoacetyl-2-cyanoaziridine (m.p. 133 
DEG-135 DEG C.) which, for further purification, is dissolved in 100 ml. ethyl acetate at a temperature 
of 50 DEG C, some insoluble material is filtered off and the clear filtrate is evaporated in a vacuum at 
ambient temperature. After triturating the solid evaporation residue with diethyl other, there is obtained 
0.8 g. of the desired compound; m.p. 135 DEG- 136 DEG C. 

The cyclohexylacetamidoacetic acid used as starting material is prepared as follows: in the course of 
about 10 minutes, 3.21 g. cyclohexylacetyl chloride (b.p. 83 DEG-85 DEG C./12 mm.Hg) are 
introduced at 10 DEG C. into a mixture of 2.5 g. glycine in 20 ml. water and 0.8 g. sodium hydroxide, as 
well as 2 g. anhydrous sodium carbonate. The reaction mixture is stirred for 2.5 hours at 15 DEG C. and 
repeatedly extracted with diethyl ether. The aqueous phase is acidified, while cooling with ice, with 
about 8 ml. concentrated hydrochloric acid and an initially oily precipitate is thus obtained which 
gradually solidifies. It is filtered off with suction, washed with ice water and cold diethyl ether to give 
1.98 g. cyclohexylacetylglycine. 

EXAMPLE 14 

l-Phenoxyacetamidoacetyl-2-cyanoaziridine 

In a manner analogous to that described in Example 10, from 2.09 g. phenoxyacetylglycine (m.p. 121 
DEG- 123 DEG C), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there is obtained, 
after stirring for 3 hours at 0 DEG C., 1.3 g. l-phenoxyacetamidoacetyl-2-cyanoaziridine; m.p. 72 DEG- 
74 DEG C. 

The phenoxyacetylglycine used as starting material is prepared in a manner analogous to that described 
in Example 13: from 2.5 g. glycine and 3.41 g. phenoxyacetyl chloride there are obtained 3.4 g. 
phenoxyacetylglycine. 

EXAMPLE 15 

l-(2,4-Dichlorobenzamidoacetyl)-2-cyanoaziridine 

In a manner analogous to that described in Example 10, from 2.48 g. 2,4-dichlorobenzoylglycine (m.p. 
168 DEG- 174 DEG C), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there is 
obtained 1 .4 g. 1 -(2,4-dichlorobenzamidoacetyl)-2-cyanoaziridine in the form of a viscous oil. 

<tb> 

<tb>Analysis: 

<tb>C12 H9 C12 N3 02 (M.W. 298) 

<tb> 

<tb>calc: C 48.3%; H 3.02%; N 14.10% 

<tb>found: 48.82%; 3.37%; 13.6% 

<tb> 

The mass and NMR spectra confirm the structure of the product. 

EXAMPLE 16 
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l-(2-Benzofuroylamidoacetyl)-2-cyanoaziridine 

In a manner analogous to that described in Example 10, from 2.19 g. 2-benzofuroylglycine (m.p. 189 
DEG-190 DEG C.), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there are obtained, 
after stirring for 3 hours at 0 DEG C, 2.07 g. l-(2-benzofuroylamidoacetyl)-2-cyanoaziridine in the 
form of a solid material; m.p. 133 DEG-134 DEG C. 

The 2-benzofuroylglycine used as starting material is obtained in a yield of 4 g. from 2.5 g. glycine and 
3.61 g. coumarilic acid chloride in a manner analogous to that described in Example 13 for the 
preparation of the starting material used therein. 

EXAMPLE 17 

l-(Thiophene-2-carbonylamidoacetyl)-2-cyanoaziridine 

In a manner analogous to Example 10, from 1.85 g. thiophene-2-carbonylglycine (m.p. 170 DEG-171 
DEG C), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there are obtained, after 
stirring the reaction mixture for 3 hours at 0 DEG C., 2 g. l-(thiophene-2-carbonylamidoacetyl)-2- 
cyanoaziridine in the form of a viscous oil which still contains a little dicyclohexylurea. The combustion 
analysis (C, H, N, S) and the mass and NMR spectra confirm the structure of the product. 

EXAMPLE 18 

l-(N-Succinimidoacetyl)-2-cyanoaziridine 

In a manner analogous to Example 10, from 1 .57 g. N-succinimidoacetic acid (m.p. 1 1 1 DEG-1 13 DEG 
C.), 0.68 g. 2-cyanoaziridine and 2.15 g. dicyclohexylcarbodiimide, there is obtained 1.4 g. 1-(N- 
succinimidoacetyl)-2-cyanoaziridine (m.p. 146 DEG- 150 DEG C.). The product, freed from 
dicyclohexylurea, is purified by treatment with an aqueous solution of sodium bicarbonate. 

EXAMPLE 19 

l-p-Methylphenylsulphinyl-2-cyanoaziridine 

A solution of 5.23 g. crude p-toluenesulphinic acid chloride in 10 ml. anhydrous diethyl ether is added, 
with cooling, to a solution of 2.1 g. 2-cyanoaziridine and 3.86 g. triethylamine in 50 ml. diethyl ether. 
The reaction mixture is further stirred for 1 hour, the precipitated hydrochloride is filtered off with 
suction and the ethereal solution is evaporated, 5.66 g. of residue remaining behind. The evaporation 
residue is dissolved in a little diethyl ether and shaken out twice with about 5 ml. amounts of water. The 
ethereal phase is evaporated and the evaporation residue thus obtained (4.58 g.) is triturated with a little 
diethyl ether, while cooling with ice. Undissolved crystals are filtered off with suction to give 1.05 g. 1- 
p-methylphenylsulphinyl-2-cyanoaziridine; m.p. 102 DEG- 104 DEG C. Further amounts of the desired 
product are obtained from the trituration mother liquors. 

EXAMPLE 20 

l-Methylsulphonyl-2-cyanoaziridine 

A solution of 1.6 ml. methanesulphonyl chloride in 10 ml. anhydrous diethyl ether is slowly added, with 
cooling, to a solution of 1.4 g. 2-cyanoaziridine and 2.42 g. triethylamine in 30 ml. diethyl ether. The 



file://J:\Lisa Machado\BE868796.html 



2/21/2007 



I 



♦ 



Page 15 of 46 



reaction mixture is further stirred for 1 hour, the precipitated hydrochloride is filtered off with suction 
and the ethereal filtrate is evaporated. The evaporation residue thus obtained (2.7 g.) is purified by 
means of column chromatography (150 g. silica gel, 35 cm. layer height; chloroform used as elution 
agent). In the thin layer chromatogram (silica gel plate) with chloroform as elution agent, two spots are 
observed, one a short distance from the start and the other one close to the front. Those fractions with 
the substance near the start are collected, combined and evaporated in a vacuum to give 1 g. 1 - 
methylsulphonyl-2-cyanoaziridine in the form of an oil. 

<tb> 

<tb> Analysis: 

<tb>C4 H6 N2 02 S (M.W. 146) 

<tb> 

<tb>calc: C 32.88%; H 4.11%; S 21.92% 

<tb>found: 32.82%; 4.07%; 21.70% 

<tb> 

The mass and NMR spectra confirm the structure of the product. 

EXAMPLE 21 

l-[3-(3-Chloropropionamido)-propionyl]-2-cyanoaziridine 

In a manner analogous to Example 10, from 0.9 g. 3-(.beta.-chloropropionylamino)-propionic acid, 0.34 
g. 2-cyanoaziridine and 1 . 1 g. dicyclohexylcarbodiimide, there is obtained, after stirring for 3 hours at 
10 DEG-15 DEG C, 0.93 g. 1- [3 -(3 -chloropropionamido)-propionyl] -2-cyanoaziridine (m.p. 60 DEG- 
72 DEG C), which is still contaminated with a little dicyclohexylurea. 

The 3-(.beta.-chloropropionamido)-propionic acid used as starting material is obtained from 2.94 g. 3- 
aminopropionic acid and 2.54 g. 3-chloropropionyl chloride in a manner analogous to that described in 
Example 13 for the preparation of the starting material. The yield is 1 .2 g. (m.p. 110 DEG-1 12 DEG C). 
Since, after acidification with concentrated hydrochloric acid, the desired product does not precipitate 
out, the aqueous phase is, in this case, repeatedly extracted with ethyl acetate, the combined ethyl acetate 
extracts are concentrated in a vacuum to a volume of about 200 ml., then neutralized by shaking with 
solid sodium bicarbonate and finally the clear ethyl acetate solution is evaporated in a vacuum. 

EXAMPLE 22 

1 -Diphenylacetyl-2-cyanoaziridine 

A solution of 0.34 g. 2-cyanoaziridine in 1 ml. diethyl ether is added at 0 DEG C. to a solution of 1 .06 g. 

diphenylacetic acid in 10 ml. diethyl ether and the reaction mixture then mixed with 1 .03 g. 
dicyclohexylcarbodiimide dissolved in 4 ml. diethyl ether. The reaction mixture is stirred for 1 hour at 0 
DEG C. and then for 2 hours at ambient temperature. 1.06 g. of precipitated dicyclohexylurea (m.p. 226 
DEG C.) is filtered off with suction and the ethereal filtrate is concentrated, shaken twice with 4 ml. 
amounts of water and the ethereal phase is separated off and evaporated to give 0.97 g. 1- 
diphenylacetyl-2-cyanoaziridine in the form of a yellowish viscous oil. The elementary analysis, as well 
as the mass and NMR spectra, confirm the structure of the product. 

The same compound is also obtained when a solution of 1.15 g. diphenylacetyl chloride in 5 ml. 
anhydrous diethyl ether is added dropwise at 0 DEG C. to a solution of 0.35 g. 2-cyanoaziridine and 0.6 
g. triethylamine in 15 ml, diethyl ether and the reaction mixture then stirred for 1 hour at 0 DEG C. and 
for 2 hours at ambient temperature. The precipitated hydrochloride is filtered off with suction (0.7 g.) 
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and the ethereal filtrate is concentrated to a volume of about 10 ml. and shaken out twice with 5 ml. 
amounts of water. After evaporation of the ethereal phase, there is obtained 1.13 g. of the desired 
compound. 

EXAMPLE 23 

1 -Methoxymalonyl-2-cyanoaziridine 

5.9 g. Monomethyl malonate, 3.4 g. 2-cyanoaziridine and 10.8 g. dicyclohexylcarbodiimide are 
dissolved, with cooling, in 50 ml. tetrahydrofuran. After subsequently stirring for 45 minutes, the 
dicyclohexylurea which has crystallized out is filtered off and the filtrate is evaporated. There are thus 
obtained 2.8 g. of crude product which is recrystallized from boiling diethyl ether to give 1- 
methoxymalonyl-2-cyanoaziridine, which melts at 48 DEG-50 DEG C. 

EXAMPLE 24 

1 -(DL- 1 -Ethoxy-2-ethylmalonyl)-2-cyanoaziridine 

4.3 g. Dicyclohexylcarbodiimide are added, with ice cooling, to 3.2 g. monoethyl DL-ethyl-malonate 
and 1 .36 g. 2-cyanoaziridine in 32 ml. diethyl ether. After 2 days at ambient temperature, the 
dicyclohexylurea is separated off and the filtrate is evaporated to give an oily evaporation residue which 
is purified on a silica gel column using heptane-methyl ethyl ketone as solvent. There are thus obtained 
2.2 g. l-(DL-l-ethoxy-2-ethylmalonyl)-2-cyanoaziridine in the form of a colorless oil which is thin layer 
chromatographically uniform. 

EXAMPLE 25 

l-Methoxysuccinyl-2-cyanoaziridine 

2.64 g. Monomethyl succinate, 1.36 g. 2-cyanoaziridine and 4.3 g. dicyclohexylcarbodiimide in 25 ml. 
diethyl ether are reacted in the manner described in Example 24 and the reaction mixture is worked up to 
give 1.75 g. l-methoxysuccinyl-2-cyanoaziridine in the form of a colorless oil. The product is purified 
by column chromatography using, as elution agent, chloroform-acetone-cyclohexane (5:5:1 v/v/v). 

EXAMPLE 26 

l-(DL-0-Acetyllactoyl)-2-cyanoaziridine 

2.64 g. DL-O-Acetyllactic acid are dissolved in 26 ml. diethyl ether. 1.36 g. 2-Cyanoaziridine and 4.3 g. 
dicyclohexylcarbodiimide are added thereto, with ice cooling, and the reaction mixture then stirred for 2 
hours. After working up and purifying as described in Example 25, there are obtained 2.2 g. l-(DL-0- 
acetyllactoyl)-2-cyanoaziridine in the form of a yellowish oil. 

EXAMPLE 27 

1 -Succinamoyl-2-cyanoaziridine 

1.85 g. Succinic acid semiamide are suspended in 35 ml. tetrahydrofuran. 3.4 g. 
Dicyclohexylcarbodiimide and 1 g. 2-cyanoaziridine are then added thereto, with ice cooling. The 
reaction mixture is left to stand overnight, whereafter the dicyclohexylurea is filtered off and the filtrate 
is evaporated to give 0.35 g. 1 -succinamoyl-2-cyanoaziridine; m.p. 68 DEG-72 DEG C. 
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EXAMPLE 28 

l-(2-Acetoxy-4-acetaminobenzoyl)-2-cyanoaziridine 

4.5 g. N,0-Diacetyl-p-aminosalicylic acid, 1.3 g. 2-cyanoaziridine and 4.1 g. dicyclohexylcarbodiimide 
are reacted in 45 ml. tetrahydrofiiran. After separating off dicyclohexylurea and evaporating, the 
evaporation residue is crystallized with diethyl ether to give 1 .4 g. 1 -(2-acetoxy-4-acetaminobenzoyl)-2- 
cyanoaziridine; m.p. 1 18 DEG-120 DEG C. 

EXAMPLE 29 

l-(6-Chloropyridazine-3-carbonyl)-2-cyanoaziridine 

1.1 g. 6-Chloropyridazine-3-carboxylic acid are suspended in 1 1 ml. tetrahydrofiiran and 0.47 g. 2- 
cyanoaziridine and 1 .5 g. dicyclohexylcarbodiimide are added thereto, with ice cooling. After 
subsequently stirring for 1 hour at ambient temperature, the dicyclohexylurea is filtered off, the filtrate is 
evaporated and the residue is crystallized with diethyl ether to give 0.7 g. l-(6-chloropyridazine-3- 
carbonyl)-2-cyanoaziridine; m.p. 109 DEG-1 15 DEG C. 

EXAMPLE 30 

1 -(N-Acetylglycyl)-2-cyanoaziridine 

5.85 g. N-Acetylglycine, 3.4 g. 2-cyanoaziridine and 10.8 g. dicyclohexylcarbodiimide are stirred in 60 
ml. tetrahydrofiiran for 2 hours at ambient temperature. The precipitated dicyclohexylurea is filtered off, 
the filtrate is evaporated and the residue is stirred with diethyl ether, 5.2 g. of crude product thus being 
obtained. This water-soluble product is recrystallized from methanolic diethyl ether to give 1-(N- 
acetylglycyl)-2-cyanoaziridine, which melts at 102 DEG- 104 DEG C. 

EXAMPLE 3 1 

1 -Hippuroyl-2-cyanoaziridine. 

3.6 g. Hippuric acid and 1.36 g. 2-cyanoaziridine are dissolved in 36 ml. tetrahydrofiiran and mixed, 
while cooling with ice, with 4.3 g. dicyclohexylcarbodiimide. After 2 hours, the dicyclohexylurea is 
separated off and the filtrate is evaporated. The residue is recrystallized from methylene chloride-ligroin 
to give 1.35 g. 1 -hippuroyl-2-cyanoaziridine; m.p. 78 DEG-81 DEG C. 

EXAMPLE 32 

l-(Phthalimidoacetyl)-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 4.1 g. phthalimido acetic acid in a yield of 3.3 
g.; m.p. 126 DEG-128 DEG C. 

EXAMPLE 33 

l-(DL-.alpha.-Acetylaminopropionyl)-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 3.9 g. acetylalanine. The product is a water- 
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soluble oil. 
EXAMPLE 34 

l-(DL-.alpha.-Acetylaminophenylacetyl)-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 4.2 g. N-acetyl-DL-.alpha.-phenylglycine. 
After stirring the reaction mixture for 7 hours at ambient temperature, it is worked up in the usual 
manner. The yield is 1.3 g.; m.p. 96 DEG-102 DEG C. 

EXAMPLE 35 

l-(DL-.alpha.-Acetylamino-.beta.-phenylpropionyl)-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 2.1 g. N-acetyl-DL-phenylalanine, the 
evaporation residue being crystallized from diethyl ether. The yield is 1.25 g.; m.p. 97 DEG- 109 DEG 
C. 

EXAMPLE 36 

l-Benzyloxycarbonylglycyl-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 4 g. carbobenzoxyglycine. After working up 
the reaction mixture in the usual way, the product is obtained in the form of an oil, the yield being 3.7 g. 

EXAMPLE 37 

l-(N-p-Tosylglycyl)-2-cyanoaziridine. 

This compound is prepared in an analogous manner from 4.6 g. N-p-tosylglycine and the reaction 
mixture worked up. The evaporation residue is stirred with diethyl ether to give 4.1 g. of the desired 
product; m.p. 124 DEG- 128 DEG C. 

EXAMPLE 38 

l-(N-Trifluoroacetylglycyl)-2-cyanoaziridine. 

This compound is obtained in an analogous manner from 3 g. N-trifluoroacetylglycine. There are 
obtained 3.7 g. of the desired product in the form of an oil. 

EXAMPLE 39 

l-(N-Acetyl-DL-leucyl)-2-cyanoaziridine. 

3.4 g. N-Acetyl-Dl-leucine are suspended in 34 ml. tetrahydrofiiran, 1.36 g. 2-cyanoaziridine is added 
thereto and the reaction mixture is then mixed with 4.4 g. dicyclohexylcarbodiimide, while stirring. 
After 2 hours in an ice bath, the reaction mixture is left to stand overnight at ambient temperature. 
Dicyclohexylurea is then filtered off and the filtrate is evaporated. After stirring the evaporation residue 
with diethyl ether, there are obtained 2.89 g. l-(N-acetyl-DL-leucyl)-2-cyanoaziridine in the form of 
white crystals; m.p. 1 12 DEG-1 16 DEG C. 
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EXAMPLE 40 

l-(DL-.alpha.-Acetamidoethoxymalonyl)-2-cyanoaziridine. 

3.8 g. Monoethyl acetamidomalonate are suspended in 40 ml. diethyl ether, 1.36 g. 2-cyanoaziridine and 
4.3 g. dicyclohexylcarbodiimide are added thereto and the reaction mixture is stirred for 2 hours in an 
ice bath. The dicyclohexylurea is then filtered off and the filtrate is evaporated to give 0.5 g. 1-(DL- 
.alpha.-acetamidoethoxymalonyl)-2-cyanoaziridine in the form of white crystals; m.p. 124 DEG- 127 
DEG C. 

EXAMPLE 41 

1 -(2-Pyrrolidone- 1 -methylcarbonyl)-2-cyanoaziridine. 

2.2 g. 2-Pyrrolidone-l -acetic acid are suspended in 44 ml. tetrahydrofuran and 1.05 g. 2-cyanoazridine 
and 3.3 g. dicyclohexylcarbodiimide are added thereto, with stirring and ice cooling. After 2 hours in an 
ice bath and 5 hours at ambient temperature, the dicyclohexylurea is filtered off and the filtrate 
evaporated. Crystallization of the evaporation residue from diethyl ether gives 2.5 g. of crystalline l-(2- 
pyrrolidone-l-methylcarbonyl)-2-cyanoaziridine; m.p. 86 DEG-90 DEG C. (bubble formation). 

EXAMPLE 42 

l-(4-Methylbenzamidoacetyl)-2-cyanoaziridine. 

In a manner analogous to Example 10, from 0.96 g. p-toluoyl glycine (m.p. 161 DEG- 162 DEG C.) and 
0.34 g. 2-cyanoaziridine in 10 ml. tetrahydrofuran, after the addition of 1.08 g. 

dicyclohexylcarbodiimide at 10 DEG-15 DEG C, stirring for 30 minutes at 10 DEG-15 DEG C. and for 

2 hours at ambient temperature and after filtering off with suction 1.1 g. dicyclohexylurea (m.p. 228 
DEG C.) and evaporation of the filtrate in a vacuum, there is obtained the desired compound in crude 
form. This is dissolved in ethyl acetate, the solution is shaken up with a saturated aqueous solution of 
sodium bicarbonate and the organic phase is dried and evaporated. The evaporation residue is repeatedly 
triturated with diethyl ether to give 0.95 g. l-(4-methylbenzamidoacetyl)-2-cyanoaziridine; m.p. 92 
DEG-94 DEG C. 

EXAMPLE 43 

1 -(3 ,4-Methylenedioxybenzoyl)-2-cyanoaziridine. 

A solution of 1 .85 g. 3,4-methylenedioxybenzoyl chloride in 80 ml. anhydrous diethyl ether is added at 

0 DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 100 ml. anhydrous diethyl 
ether. The reaction mixture is stirred for 1 hour at 0 DEG C. and then for 1 hour at ambient temperature, 
the precipitated hydrochloride is filtered off with suction, the ethereal filtrate is evaporated, the 
evaporation residue is triturated with 45 ml. diethyl ether and the crystals obtained are filtered off with 
suction to give 1.75 g. l-(3,4-methylenedioxybenzoyl)-2-cyanoaziridine; m.p. 95 DEG-97 DEG C. 

EXAMPLE 44 

1 -(N -Formylglycyl)-2-cyanoaziridine. 

2.06 g. N-formylglycine are suspended in 20 ml. tetrahydrofuran, 1.36 g. 2-cyanoaziridine and 4.3 g. 
dicyclohexylcarbodiimide are added thereto, with ice cooling, and the reaction mixture is then stirred for 
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2 hours. After working up the reaction mixture in the usual manner, there is obtained 0.85 g. 1-(N- 
formylglycyl)-2-cyanoaziridine in the form of water-soluble crystals; m.p. 51 DEG-56 DEG C. 

EXAMPLE 45 

l-(N-Acetyl-N-methylglycyl)-2-cyanoaziridine. 

In an analogous manner, from 2.6 g. N-acetylsarcosine there is prepared 1.7 g. 1 -(N-acetyl-N- 
methylglycyl)2-cyanoaziridine in the form of a yellowish oil. 

EXAMPLE 46 

1 -(N-Acetylglycylglycyl)-2-cyanoaziridine. 

5.05 g. N-Acetylglycylglycine are dissolved in 60 ml. N,N-dimethylformamide and 2 g. 2- 
cyanoaziridine and 6.3 g. dicyclohexylcarbodiimide are added thereto, with ice cooling. After 2 hours in 
an ice bath and 2 hours at ambient temperature, the dicyclohexylurea is filtered off, the filtrate is 
evaporated in a vacuum and the evaporation residue is recrystallized from ethyl acetate to give 1 .4 g. 1 - 
(N-acetylglycylglycyl)-2-cyanoaziridine in the form of white, water-soluble crystals; m.p. 70 DEG-76 
DEG C. 

j 

EXAMPLE 47 

l-(N-Ethoxycarbonylglycyl)-2-cyanoaziridine. 

In a manner analogous to Example 45, from 2.94 g. N-ethoxycarbonylglycine there are obtained 2.6 g. 
l-(N-ethoxycarbonyglycyl)-2-cyanoaziridine in the form of water-soluble crystals; m.p. 55 DEG-58 
DEG C. 

EXAMPLE 48 

l-(5-Acetylhydantoyl)-2-cyanoaziridine. 

3 g. 5-Acetylhydantoic acid are suspended in 30 ml. tetrahydrofuran and 1.28 g. 2-cyanozridine is added 
thereto, as well as 4 g. dicyclohexylcarbodiimide, with ice cooling and stirring. After subsequently 
stirring for 4 hours in the cold and then leaving to stand overnight at ambient temperature, the 
dicyclohexylurea is filtered off and the filtrate is evaporated. After stirring the evaporation residue with 
diethyl ether, the residue crystallizes to give 2 g. l-(5-acetylhydantoyl)2-cyanoaziridine; m.p. 118 DEG- 
122 DEG C. 

EXAMPLE 49 

l-(DL-2-N-Acetylglutaminyl)-2-cyanoaziridine. 

In an analogous manner, from 3.8 g. N-acetylglutamine, 1.36 g. 2-cyanoaziridine and 4.4 g. 
dicyclohexylcarbodiimide in 38 ml. tetrahydrofuran, there is obtained 1 -(DL-2-N-acetylgutaminyl)-2- 
cyanoaziridine in the form of an oil. 

EXAMPLE 50 

1 -Hydantoyl-2-cyanoaziridine. 
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This compound is obtained in an analogous manner in a yield of 2 g. from 2.36 g. hydantoic acid; m.p. 
110DEG-114DEGC. 

EXAMPLE 51 

l-(N-Benzenesulphonyl-N-n-propylglycyl)-2-cyanoaziridine. 

2.6 g. N-Benzenesulphonyl-N-n-propylglycine are dissolved in 26 ml. diethyl ether, 0.68 g. 2- 
cyanoaziridine is added thereto, as well as 2.16 g. dicyclohexylcarbodiimide, with ice cooling. After 
working up the reaction mixture in the usual way, there are obtained 2.3 g. l-(N-benzenesulphonyl-N-n- 
propylglycyl)-2-cyanoaziridine in the form of an oil. 

EXAMPLE 52 

l-N-.beta.-Chloropropionylglycyl)-2-cyanoaziridine. 

In an analogous manner, from 3.3 g. N-.beta.-chloropropionylglycine in 33 ml. tetrahydrofuran, there is 
obtained 1.4 g. l-(N-.beta.-chloropropionylglycyl)-2-cyanoaziridine; m.p. 67 DEG-72 DEG C. 

EXAMPLE 53 

l-(DL-2-N-Acetylaminosuccinamoyl)-2-cyanoaziridine. 

In an analogous manner, from 4.5 g. N-acetylasparagine there is obtained 1.2 g. l-(DL-2-N- 
acetylaminosuccinamoyl)-2-cyanoaziridine in the form of a water-soluble, amorphous product. 

EXAMPLE 54 

l-(N-Acetyl-D-alanyl)-2-cyano(D- and L-)aziridine. 

By replacing the racemic N-acetylalanine used in Example 33 by N-acetyl-D-alanine, [.alpha.]D@20 
=+64 DEG, there is obtained, after separating off the dicyclohexylurea, a diastereomeric mixture which 
can be separated into the two forms by repeated recrystallization from diethyl ether. 

Form A: 

m.p. 109 DEG-1 1 1 DEG C. (recrystallized from diethyl ether) 
thin layer chromatographically uniform; 
[.alpha.]D@20 =+213.6 DEG (c=l in methanol) 
Form B: 

m.p. 87 DEG-89 DEG C. (recrystallized from acetone-ligroin, 1:1 v/v) 
thin layer chromatographically uniform; 
[.alpha.]D@20 =-166.0 DEG (c=l in methanol). 
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EXAMPLE 55 

♦ 

1 -(N -Phenoxycarbonylglycyl)-2-cyanoaziridine. 

In an analogous manner, from 3.9 g. N-phenoxycarbonylglycine in 40 ml. diethyl ether, there are 
obtained 2 g. l-(N-phenoxycarbonyglycyl)-2-cyanoaziridine in the form of an oil. 

EXAMPLE 56 

alpha. -Acetylaminoisobutyryl)-2-cyanoaziridine. 

This compound is obtained in an analogous manner from 5.4 g. .alpha.-acetylaminoisobutyric acid in 50 
ml. tetrahydrofuran in the form of an oil. The product is purified on a silica gel column using the solvent 
mixture used in Example 25. The yield is 2.8 g. 

EXAMPLE 57 

l-(.alpha.-Phthalimidopropionyl)-2-cyanoaziridine. 

This compound is obtained in an analogous manner from 2.5 g. .alpha.-phthalimidopropionic acid in 25 
ml. tetrahydrofuran. The product is purified on a silica gel column with a mixture of heptane and methyl 
ethyl ketone (2:1 v/v). There is obtained 1.4 g. l-(.alpha.-phthalimidopropionyl)-2-cyanoaziridine in the 
form of an oil. 

EXAMPLE 58 

1 -(N - Acetyl -N-phenylglycyl)-2-cyanoaziri dine. 

In an analogous manner, from 3.86 g. N-acetyl-N-phenylglycine in 40 ml. tetrahydrofuran, there are 
obtained 3 g. l-(N-acetyl-N-phenylglycyl)-2-cyanoaziridine in the form of white crystals; m.p. 69 DEG- 
75DEGC. 

EXAMPLE 59 

1 -(N -Acetyl -N-benzylglycyl)-2-cyanoaziri dine. 

In an analogous manner, from 4.14 g. N-acetyl-N-benzylglycine in 40 ml. tetrahydrofuran, there are 
obtained 3.9 g. l-(N-acetyl-N-benzyglycyl)-2-cyanoaziridine in the form of an oil. 

EXAMPLE 60 

l-(N-Methoxyacetylglycyl)-2-cyanoaziridine. 

2.94 g. N-Methoxyacetylglycine are dissolved in 29 ml. tetrahydrofuran and mixed, with stirring and ice 
cooling, with 1.36 g. 2-cyanoaziridine and 4.3 g. dicyclohexylcarbodiimide, whereafter the reaction 
mixture is stirred for 2 hours. After filtering off the dicyclohexylurea, from the filtrate there are obtained 
2.8 g. of crystals which, for purification, are dissolved in ethyl acetate and reprecipitated with ligroin. 
There is thus obtained l-(N-methoxyacetylglycyl)-2-cyanoaziridine; M.p. 70 DEG-72 DEG C. 

EXAMPLE 61 
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1 -(.beta. - Acetylaminopropionyl)-2-cyanoaziridine. 

This compound is obtained in an analogous manner, in the form of a water-soluble oil, from 2.6 g. 
.beta.-acetylalanine, the yield being 1 .7 g. 

EXAMPLE 62 

1 -(4- Acetaminobutyryl)-2-cyanoaziridine. 

This is obtained in an analogous manner from 4.4 g. 4-acetaminobutyric acid. The crystalline crude 
product (3.8 g.) is recrystallized from diethyl ether-methylene chloride and then melts at 72 DEG-75 
DEG C. 

EXAMPLE 63 

l-(6-Acetylaminohexanoyl)-2-cyanoaziridine. 

3.46 g. 6-Acetylaminohexanoic acid, 1.36 g. 2-cyanoaziridine and 4.3 g. dicyclohexylcarbodiimide are 
reacted in the usual manner in 35 ml. tetrahydrofuran and the reaction mixture then worked up to give 
1 . 1 g. 1 -(6-acetylaminohexanoyl)-2-cyanoaziridine which, after recrystallization from ethyl acetate- 
ligroin, melts at 74 DEG-77 DEG C. 

EXAMPLE 64 

1 -Cyclohexylacetyl-2-cyanoaziridine. 

A solution of 1 .6 g. cyclohexylacetyl chloride in 10 ml. anhydrous diethyl ether is added dropwise at 0 
DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 30 ml. anhydrous diethyl 
ether. The reaction mixtur is then stirred for 1 hour at 0 DEG C. and for 1 hour at ambient temperature. 
The precipitated hydrochloride (1.38 g.) is filtered off with suction, the filtrate is evaporated, the 
evaporation residue, dissolved in a little diethyl ether, is treated three times with 5 ml. amounts of water 
and the ethereal phase is dried and then evaporated, 1 .62 g. l-cyclohexylacetyl-2-cyanoaziridine being 
obtained in the form of an oil. The elementary analysis and the NMR and mass spectra confirm the 
structure of the product. 

EXAMPLE 65 

1 -(2,4-Dichlorobenzoyl)-2-cyanoaziridine. 

Analogously to Example 64, from 2.09 g. 2,4-dichlorobenzoyl chloride in 10 ml. diethyl ether and 0.68 
g. 2-cyanoaziridine, as well as 1.2 g. triethylamine in 50 ml. anhydrous diethyl ether, there are obtained, 
without treatment with water, 2.2 g. of a semi-solid reaction product which, after trituration with about 4 
ml. diethyl ether, gives 1.4 g. l-(2,4-dichlorobenzoyl)-2-cyanoaziridine; m.p. 95 DEG-97 DEG C. 

EXAMPLE 66 

l-Cyclohexylcarbonyl-2-cyanoaziridine. 

Analogously to Example 64, from 1.46 g. cyclohexanecarboxylic acid chloride, as well as 0.68 g. 2- 
cyanoaziridine and 1.2 g. triethylamine, there is obtained 1.45 g. l-cyclohexylcarbonyl-2-cyanoaziridine 
in the form of an oil. The mass and NMR spectra confirm the structure of the product. 
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EXAMPLE 67 

1 -(N-p-Methoxybenzamidoacetyl)-2-cyanoaziridine. 

1.04 g. N-p-Methoxybenzoylglycine (m.p. 173 DEG-175 DEG C.) is suspended in 10 ml. dry 
tetrahydrofuran, 0.34 g. 2-cyanoaziridine is added thereto and then 1.08 g. dicyclohexylcarbodiimide at 
a temperature of from 10 DEG to 15 DEG C. The reaction mixture is further stirred for 4 hours at this 
temperature, then filtered with suction and the solid subsequently washed into the filtrate with 
tetrahydrofuran and diethyl ether. The solid material thus obtained (1.1 g.; m.p. 224 DEG-227 DEG C.) 
is 1,3-dicyclohexylurea. The filtrate is evaporated in a vacuum and the evaporation residue is taken up in 
ethyl acetate. This solution is shaken with saturated aqueous sodium bicarbonate solution and the 
organic phase is separated off, dried and evaporated in a vacuum. The evaporation residue is again taken 
up in 15 ml. ethyl acetate and sufficient petroleum ether added thereto to precipitate out a greasy 
material. The liquid is poured off from the greasy material which is then repeatedly triturated with 
petroleum ether to give 0.85 g. l-(N-p-methoxybenzamidoacetyl)-2-cyanoaziridine; m.p. 1 17 DEG- 120 
DEG C. 

EXAMPLE 68 

l-Carbamoylacetyl-2-cyanoaziridine. 

2.15 g. Dicyclohexylcarbodiimide are introduced portionwise at 0 DEG to 5 DEG C. into a suspension 
of 1.03 g. carbamoylacetic acid and 0.68 g. 2-cyanoaziridine in 18 ml. tetrahydrofuran. The reaction 
mixture is stirred for 1 hour at 0 DEG C. and then for 2 hours at ambient temperature. It is then filtered 
with suction and the solid material is washed with tetrahydrofuran and diethyl ether into the filtrate, 2.2 
g. dicyclohexylurea (m.p. 226 DEG-228 DEG C.) being obtained. The filtrate is evaporated in a vacuum 
and the evaporation residue is triturated with ether to give 1.3 g. 1 -carbamoylacetyl -2-cyanoaziridine; 
m.p. 115DEG-119DEG C. 

EXAMPLE 69 

1- (2-Thiophenecarbonyl)-2-cyanoaziridine. 

Analogously to Example 4, from 1.47 g. thiophene-2-carbonyl chloride and 0.68 g. 2-cyanoaziridine, 
after stirring for 1 hour at 0 DEG C. and for 30 minutes at ambient temerature (1.3 g. ammonium salt) 
and after evaporating the ethereal mother liquor, there is obtained 1 .45 g. of an oil which is purified on a 
silica gel column (150 g. silica gel; chloroform as elution agent) to give 1.1 g. l-(2-thiophenecarbonyl)- 

2- cyanoaziridine in the form of an oil, which solidifies after standing for a long time. 

EXAMPLE 70 

* 

l-[3-(2-Furyl)-acryloyl]-2-cyanoaziridine. 

A solution of 1 .56 g. .beta.-furyl-(2)-acryloyl chloride in 10 ml. anhyrous diethyl ether is added 
dropwise at 0 DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine and 30 ml. 
anhydrous diethyl ether. The reaction mixture is stirred for 1 hour at 0 DEG C. and for 1 hour at ambient 
temperature. The precipitated triethylammonium salt (1 .28 g.) is filtered off with suction and the 
ethereal filtrate is concentrated to a volume of about 10 ml., shaken out three times with 4 ml. amounts 
of water and the ethereal phase is dried and evaporated, 1 .56 g. of a dark brown oil being obtained. This 
is purified on a silica gel column (150 g. silica gel; chloroform as elution agent) to give 0.83 g. l-[3-(2- 
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furyl)-acryloyl] -2-cyanoaziridine in the form of an oil, which solidifies after standing for a long time. 

The same compound is obtained by introducing 2.1 g. dicyclohexylcarbodiimide, dissolved in 10 ml. 
diethyl ether, at 0 DEG C. into a solution of 1.38 g. .beta.-(2-furyl)acrylic acid and 0.68 g. 2- 
cyanoaziridine in 30 ml. diethyl ether, stirring for 2 hours at 0 DEG C. and leaving to stand overnight at 
ambient temperature; after analogous purification on a silica gel column, there is obtained 0.9 g. of an 
oil which solidifies after standing for several days. After trituration with petroleum ether, the compound 
melts at 59 DEG-61 DEG C. 

EXAMPLE 71 

1 -(3 -Chloropropionyl)-2-cyanoaziridine. 

Analogously to Example 70, from 1.27 g. .beta.-chloropropionyl chloride and 0.68 g. 2-cyanoaziridine 
or from .beta.-chloropropionic acid, 2-cyanoaziridine and dicyclohexylcarbodiimide, without 
purification on a silica gel column, there is obtained 0.94 g. l-(3-chloropropionyl)-2-cyanoaziridine in 
the form of a yellowish oil. The elementary analysis and the NMR and mass spectra confirm the 
structure of the product. 

EXAMPLE 72 

1 -Stearoyl-2-cyanoaziridine. 

A solution of 1.51 g. stearoyl chloride in 10 ml. anhydrous diethyl ether is added at 0 DEG C. to a 
solution of 0.34 g. 2-cyanoaziridine and 0.6 g. triethylamine in 30 ml. anhydrous diethyl ether. The 
reaction mixture is stirred for 1 hour at 0 DEG C. and for 1 hour at ambient temperature. The 
precipitated material is filtered off with suction, stirred up with 100 ml. ethyl acetate, filtered with 
suction (0.65 g. triethylammonium salt) and the ethyl acetate filtrate, together with the diethyl filtrate, 
evaporated. After trituration of the evaporation residue with diethyl ether, there is obtained 1 .2 g. 1- 
stearoyl-2-cyanoaziridine; m.p. 85 DEG-88 DEG C. 

EXAMPLE 73 

1 -Propionyl-2-cyanoaziridine. 

A solution of 0.92 g. propionyl chloride in 40 ml. anhydrous diethyl ether is added dropwise at 0 DEG 
to 5 DEG C, in the course of about 15 minutes, to a solution of 0.68 g. 2-cyanoaziridine and 1 .2 g. 
triethylamine in 40 ml. anhydrous diethyl ether. The reaction mixture is stirred for 1 hour at 0 DEG C. 
and then for 2 hours at ambient temperature. The precipitated salt is filtered off with suction and washed 
with diethyl ether into the filtrate and the filtrate is evaporated in a vacuum to give 1 .44 g. of an oil. This 
is dissolved in ethyl acetate, shaken with a saturated aqueous solution of sodium bicarbonate, dried and 
then evaporated in a vacuum. There is thus obtained 1.14 g. l-propionyl-2-cyanoaziridine in the form of 
a pale oil, the analytical data (elementary analysis, NMR and mass spectra) of which confirm the 
structure. The product is slightly contaminated with water. 

EXAMPLE 74 

l-Phenoxyacetyl-2-cyanoaziridine. 

Analogously to Example 73, from 1.7 g. phenoxyacetyl chloride and 0.68 g. 2-cyanoaziridine, there is 
obtained 1.45 g. 1 -phenoxyacetyl-2-cyanoaziridine (m.p. 92 DEG-94 DEG C). However, after the 
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stirring, solid material is filtered off with suction (2.4 g.) and triturated with 70 ml. ethyl acetate, the 
remaining triethylammonium salt (1.2 g.) being filtered off with suction. The ethyl acetate solution is 
evaporated in a vacuum and the evaporation residue is triturated with diethyl ether. 0.85 g. of the desired 
compound are thus obtained (m.p. 92 DEG-94 DEG C). A further 0.6 g. of the same compound (m.p. 
92 DEG-94 DEG C.) is obtained by evaporation of the first diethyl ether filtrate and trituration of the 
evaporation residue with diethyl ether. 

EXAMPLE 75 

1 -Phenylacetyl-2-cyanoaziridine. 

1.28 g. of this compound (m.p. 76 DEG-78 DEG C.) are obtained analogously to Example 73 from 1.54 
g. phenylacetyl chloride and 0.68 g. 2-cyanoaziridine but, after filtering off the triethylammonium 
chloride with suction and evaporating the ethereal filtrate, the evaporation residue obtained is triturated 
with diethyl ether, the desired product thus being obtained in crystalline form. 

EXAMPLE 76 

l-(4-Methylbenzoyl)-2-cyanoaziridine. 

This compound is obtained in the form of an oil in a yield of 1 .8 g. from 1 .54 g. p-methylbenzoyl 
chloride and 0.68 g. 2-cyanoaziridine. It still contains a little ethyl acetate and water. The analytical 
results (elementary analysis, NMR and mass spectra) confirm the structure. 

EXAMPLE 77 

1 -(2-Benzofuroyl)-2-cyanoaziridine. 

This compound is obtained in a yield of 1.3 g., analogously to Example 75, from 1.8 g. benzofuran-2- 
carbonyl chloride and 0.68 g. 2-cyanoaziridine. It has a melting point of 92 DEG-94 DEG C. 

EXAMPLE 78 

■ 

1 -( 1 -Methyl-3-nitropyrazole-4-carbonyl)-2-cyanoaziridine. 

A solution of 1.89 g. l-methyl-3-nitropyrazole-4-carboxylic acid chloride in 20 ml. anhydrous diethyl 
ether and 10 ml. anhydrous tetrahydrofuran is added dropwise at 0 DEG to 5 DEG C. to a solution of 
0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 15 ml anhydrous diethyl ether. The reaction mixture 
is subsequently stirred for 2.5 hours at 0 DEG C. and the liquid is then poured off from the resultant 
greasy material and evaporated in a vacuum. The oily evaporation residue thus obtained is taken up in 
ethyl acetate, the separated greasy material is triturated with this ethyl acetate solution, undissolved 
triethylammonium chloride is filtered off with suction, the ethyl acetate solution is shaken out with an 
aqueous solution of sodium bicarbonate, dried and the organic phase evaporated in a vacuum, 2. 1 g. of 
oil remaining behind. This is repeatedly triturated with diethyl ether and finally with isopropanol, a 
viscous grease being formed which is left to stand overnight with isopropanol. There is thus obtained 1 . 1 
g. l-(l-methyl-3-nitropyrazole-4-carbonyl)-2-cyanoaziridine (m.p. 66 DEG-72 DEG C.), which is 
contaminated with a small amount of an isomeric compound with an opened aziridine ring. 

EXAMPLE 79 

l-(N-Ethoxycarbonyl-N-methyl-.beta.-aminopropionyl)-2-cyanoaziridine. 
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3.5 g. N-Ethoxycarbonyl-N-methyl-.beta.-aminopropionic acid are dissolved in 35 ml. tetrahydrofuran 
and, with stirring and ice cooling, 1.36 g. 2-cyanoaziridine and 4.3 g. dicyclohexylcarbodiimide are 
added thereto, whereafter stirring is continued for 2 hours. The precipitated dicyclohexylurea is then 
separated off and, after working up in the usual manner, there are obtained 3.7 g. 1 -(N-ethoxycarbonyl- 
N-methyl-.beta.-aminopropionyl)-2-cyanoaziridine in the form of an oil. 

EXAMPLE 80 

l-(.beta.-Phthalimidopropionyl)-2-cyanoaziridine. 

2.5 g. .beta.-Phthalimidopropionic acid are dissolved in 25 ml. dimethylformamide and, while stirring 
and cooling with ice, mixed with 2.46 g. dicyclohexylcarbodiimide, as well as with 0.78 g. 2- 
cyanoaziridine. The reaction mixture is subsequently stirred for 2 hours in an ice bath and for 4 hours at 
ambient temperature. After separating off the dicyclohexylurea, there is obtained a crude product which 
is recrystallized from ethyl acetate to give 1 g. l-(.beta.-phthalimidopropionyl)-2-cyanoaziridine; m.p. 
168DEG-170DEGC. 

EXAMPLE 81 i 
Succinyl-bis-(2-cyano- 1 -aziridine). 

1.18 g. Succinic acid and 4.3 g. dicyclohexylcarbodiimide are dissolved in 50 ml. tetrahydrofuran, 
precipitation taking place after a short time. 1 .36 g. 2-cyanoaziridine are then added thereto and the 
reaction mixture is stirred for 2 hours in an ice bath. After separating off the dicyclohexylurea, the 
filtrate is evaporated and the residue crystallized with diethyl ether to give 0.65 g. succinyl-bis-(-2- 
cyano-1 -aziridine); m.p. 139 DEG-144 DEG C. 

EXAMPLE 82 

Decanedioyl-bis-(2-cyano- 1 -aziridine). 

4 g. Sebacic acid are reacted with 2.7 g. 2-cyanoaziridine in an analogous manner. There is obtained 1 g. 
decanedioyl-bis-(2-cyano-l -aziridine) which, after recrystallization from ethyl acetate-ligroin, melts at 
77 DEG-82 DEG C, 

EXAMPLE 83 

Ethanephosphono-bis-(2-cyano- 1 -aziridine). 

1.36 g. 2-Cyanoaziridine and 2.78 ml. triethylamine are dissolved in 15 ml. anhydrous diethyl ether. A 
solution of 1.47 g. ethanephosphonic acid dichloride in 15 ml. anhydrous diethyl ether is added 
dropwise thereto, with stirring and ice cooling. After standing overnight at ambient temperature, the 
reaction mixture is filtered, the residue is washed with ethyl acetate and then this extract is evaporated 
and stirred with diethyl ether to give 0.85 g. ethanephosphono-bis-(2-cyano-l -aziridine) in the form of 
water-soluble crystals; m.p. 95 DEG C. 

EXAMPLE 84 

DL-(2-N- Acetylaminosuccinyl)- 1 ,4-bis-(2-cyano- 1 -aziridine). 
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A suspension of 4.5 g. N-acetylaspartic acid in a solution of 3.5 g. 2-cyanoaziridine and 11.1 g. 
dicyclohexylcarbodiimide in 45 ml. tetrahydrofiiran is stirred for 2 hours in an ice bath and the reaction 
mixture then worked up in the usual manner. The oily evaporation residue obtained is purified on a 
silica gel column analogously to Example 25 to give 0.6 g. DL-(2-N-acetylaminosuccinyl)-l,4-bis-(2- 
cyano-l-aziridine) in the form of a water-soluble, amorphous product. 

EXAMPLE 85 

2-Cyano- 1 -(diethoxyphosphoryl)-aziridine. 

A solution of 2.5 g. phosphoric acid diethyl ester chloride in 12 ml. anhydrous diethyl ether is added 
dropwise, with cooling, to a solution of 1 .45 g. 2-cyanoaziridine and 3 ml. triethylamine in 14 ml. 
anhydrous diethyl ether. After 2 hours, the precipitated salt is separated off, washed with diethyl ether 
and the filtrate evaporated. The evaporation residue is purified on a silica gel column analogously to 
Example 25 to give 1.5 g. 2-cyano-l-(diethoxyphosphoryl)-aziridine in the form of a colorless oil. 

EXAMPLE 86 

1 -(3 -Chloropyridazine-6-mercaptoacetyl)-2-cyanoaziridine. 

A solution of 2.28 g. 3-chloropyridazine-6-mercaptoacetic acid and 0.76 g. 2-cyanoaziridine in 25 ml. 
tetrahydrofiiran is mixed, while cooling with ice, with 2.4 g. dicyclohexylcarbodiimide and then stirred 
for 2 hours. After standing overnight at ambient temperature, the precipitated dicyclohexylurea is 
filtered off with suction, the filtrate is evaporated in a vacuum and the residue is taken up in ethyl 
acetate. The solution is treated with charcoal and filtered, the filtrate is again evaporated and the residue 
obtained is stirred with diethyl ether. There is thus obtained 0.65 g. l-(3-chloropyridazine-6- 
mercaptoacetyl)-2-cyanoaziridine; m.p. 104 DEG-107 DEG C. 

EXAMPLE 87 

l-(4-Ethoxycarbonylbenzoyl)-2-cyanoaziridine. 

A solution of 2.18 g. p-ethoxycarbonylbenzoyl chloride in 20 ml. diethyl ether is added dropwise at 0 
DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 1 .2 g. triethylamine in 80 ml. diethyl ether. The 
reaction mixture is stirred for 1 hour at 0 DEG C. and for 1 hour at ambient temperature. The 
precipitated triethylammonium salt is filtered off with suction, the filtrate is evaporated and the 
evaporation residue is triturated with diethyl ether to give 1.45 g. of a crude product (m.p. 82 DEG-86 
DEG C.) which, after purification on a silica gel column (elution agent ethyl acetate; 1 10 g. silica gel) 
gives 1.3 g. l-(4-ethoxycarbonylbenzoyl)-2-cyanoaziridine; m.p. 89 DEG-91 DEG C. 

The same compound is obtained when a solution of 1.1 g. dicyclohexylcarbodiimide in 5 ml. diethyl 
ether is added at 0 DEG C. to a mixture of 0.97 g. p-ethoxycarbonylbenzoic acid and 0.34 g. 2- 
cyanoaziridine in 15 ml. diethyl ether, stirred for 2 hours at this temperature and then for 1 hour at 
ambient temperature, the precipitated dicyclohexylurea is filtered off with suction (1.13 g.), the filtrate 
evaporated and the evaporation residue is triturated with about 3 ml. diethyl ether. The yield is 0.66 g.; 
m.p. 92 DEG-94 DEG C. 

EXAMPLE 88 

1 -(N,N-Diethylsuccinamoyl)-2-cyanoaziridine. 
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3.46 g. N,N-Diethylsuccinic acid monoamide and 4.3 g. dicyclohexylcarbodiimide are dissolved in 35 
ml. tetrahydrofiiran and 1.36 g. 2-cyanoaziridine is added to the resultant suspension. After subsequently 
stirring for 2 hours in an ice bath and leaving to stand overnight at ambient temperature, the 
dicyclohexylurea is separated off and the filtrate evaporated. There are thus obtained 2.9 g. 1-(N,N- 
diethylsuccinamoyl)-2-cyanoaziridine in the form of an oil. 

EXAMPLE 89 

l-[N-(Furan-2-carbonyl)-glycyl]-2-cyanoaziridine. 

2.15 g. Dicyclohexylcarbodiimide are slowly added at 0 DEG to 5 DEG C. to a mixture of 1.69 g. N-(2- 
furoyl)-glycine and 0.68 g. 2-cyanoaziridine in 18 ml. tetrahydrofiiran. The reaction mixture is stirred 
for 1 hour at 0 DEG C. and for 3 hours at ambient temperature. The precipitated dicyclohexylurea is 
filtered off with suction (2.2 g.; m.p. 229 DEG C), the filtrate is evaporated in a vacuum and the oily 
evaporation residue is repeatedly triturated with diethyl ether to give 1.3 g. l-[N-(furan-2-carbonyl)- 
glycyl]-2-cyanoaziridine; m.p. 98 DEG- 100 DEG C. 

The N-(2-furoyl)-glycine used as starting material is prepared as follows: 2.5 g. aminoacetic acid, 0.8 g. 
solid sodium hydroxide, 2 g. anhydrous sodium carbonate and 20 ml. water are mixed dropwise at 10 
DEG-15 DEG C. with 2.6 g. furan-2-carboxylic acid chloride. The reaction mixture is stirred for 2.5 
hours at 15 DEG C, 8 ml. concentrated hydrochloric acid are then added thereto, with ice cooling, the 
reaction mixture is left to stand for about 30 minutes in an ice bath and the precipitated material is 
filtered off with suction and washed with water to give 2.5 g. N-(.alpha.-fiiroyl)-aminoacetic acid; m.p. 
166 DEG- 168 DEG C. 

EXAMPLE 90 

1 -n-Butylsulphinylacetyl-2-cyanoaziridine. 

A solution of 2.93 g. m-chlorobenzoic acid in 20 ml. chloroform is added dropwise at ambient 
temperature to a solution of 2.8 g. of 1 -n-butylthioacetyl-2-cyanoaziridine (see Example 7) in 60 ml. 
chloroform. The reaction mixture is then stirred for 2 hours at ambient temperature, evaporated in a 
vacuum to a volume of about 40 ml. and shaken out three times with 3 ml. amounts of aqueous sodium 
bicarbonate solution. The organic phase is dried and the chloroform is evaporated off to give 2.64 g. 1-n- 
butylculphinylacetyl-2-cyanoaziridine in the form of an oil. After purification on a column of 150 g. 
silica gel (elution agent ethyl acetate), there is obtained 1 .07 g. of thin layer chromatographically 
uniform product in the form of a viscous, yellowish oil. The analytical data (elementary analysis, NMR 
and mass spectra) confirm the structure. 

EXAMPLE 91 

l-Cyclopropylcarbonyl-2-cyanoaziridine. 

1.34 g. of this compound are obtained in the form of an oil when, analogously to Example 87, 1.36 g. 2- 
cyanoaziridine and 2.2 g. triethylamine in 30 ml. diethyl ether are reacted with 2.09 g. cyclopropane- 
carboxylic acid chloride, the ethereal filtrate obtained after separating off the triethylamine 
hydrochloride is shaken out three times with 4 ml. amounts of water and the ethereal phase is dried and 
evaporated. After purifying 1 g. thereof on a column of 100 g. silica gel, using chloroform as elution 
agent, there is obtained 0.5 g. of the desired compound in the form of an oil. The analytical data 
(elementary analysis, NMR and mass spectra) confirm the structure. 
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EXAMPLE 92 

l-Cyclopropane-carbonamidoacetyl-2-cyanoaziridine. 

This compound is obtained in a yield of 0.75 g. (m.p. 116 DEG-1 18 DEG C.) analogously to Example 
89 by reacting 0.71 g. cyclopropylcarbonylglycine (m.p. 128 DEG-130 DEG C.) and 0.34 g. 2- 
cyanoaziridine in 9 ml. tetrahydrofuran with 1.08 g. dicyclohexylcarbodiimide. 

The preparation of the cyclopropanecarbonylglycine used as starting material also takes place in the 
manner described in Example 89 from cyclopropanecarboxylic acid chloride and aminoacetic acid. 

EXAMPLE 93 

l-(2-Methylthiazole-5-carbonyl)-2-cyanoaziridine. 

1.6 g. 2-Methylthiazole-5-carboxylic acid (m.p. 209 DEG C.) and 0.76 g. 2-cyanoaziridine in 20 ml. 
tetrahydrofuran are mixed at 0 DEG to 5 DEG C. with 2.4 g. dicyclohexylcarbodiimide. The reaction 
mixture is stirred for 1 hour at 0 DEG C. and for 3 hours at ambient temperature, whereafter the 
precipitated dicyclohexylurea is filtered off with suction and washed with the above-mentioned solvent 
and with diethyl ether. The filtrate is evaporated in a vacuum and the evaporation residue is taken up in 
ethyl acetate and shaken out with a saturated aqueous solution of sodium bicarbonate. The organic phase 
is dried and evaporated in a vacuum to give 2.38 g. of an oil. This oily residue is dissolved in 90 ml. 
diethyl ether, left to stand overnight, precipitated dicyclohexylurea is filtered off with suction, the 
ethereal solution is evaporated and the evaporation residue is triturated with a little diethyl ether, 1 .4 g. 
l-(2-methylthiazole-5-carbonyl)-2-cyanoaziridine being obtained; m.p. 90 DEG- 92 DEG C. 

EXAMPLE 94 

1-[1 -(6-Pyridazonyl)-acetyl]-2-cyanoaziridine 

3.5 g. 1 -(6-Pyridazonyl)-acetic acid are suspended in 35 ml. tetrahydrofuran, 1.55 g. 2-cyanoaziridine 
are added thereto, as well as, with ice cooling, 4.91 g. dicyclohexylcarbodiimide. After further stirring 
the reaction mixture for 2 hours in an ice bath, it is allowed to come to ambient temperature and the 
dicyclohexylurea is filtered off and the filtrate evaporated. The crystalline residue is triturated with 
diethyl ether and filtered off with suction. There are obtained 3.85 g. l-[l-(6-pyridazonyl)-acetyl]-2- 
cyanoaziridine in the form of white crystals; m.p. 87 DEG-91 DEG C. 

EXAMPLE 95 

l-(3,4,5-Trimethoxybenzoyl)-2-cyanoaziridine 

In a manner analogous to that described in Example 94, with the use of 3,4,5-trimethoxybenzoic acid as 
starting material, there is obtained l-(3,4,5-trimethoxybenzoyl)-2-cyanoaziridine; m.p. 86 DEG-89 DEG 
C. 

EXAMPLE 96 

1 - Acryloylamidoacetyl-2-cyanoaziridine 

A solution of 2.06 g. dicyclohexylcarbodiimide in 5 ml. diethyl ether is added dropwise at 0 DEG C. to a 
suspension of 1.29 g. N-acryloylglycine (m.p. 128 DEG-131 DEG C.) and 0.68 g. 2-cyanoaziridine in 
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25 ml. diethyl ether. The reaction mixture is stirred for 2 hours at 0 DEG C. and then left to stand 
overnight at ambient temperature. The precipitated crystals (3.25 g.) are filtered off with suction, stirred 
with 30 ml. ethyl acetate and the dicyclohexylurea, which remains undissolved, is filtered off with 
suction. The ethyl acetate filtrate is evaporated in a vacuum and the oily evaporation residue is triturated 
with diethyl ether to give 0.63 g. l-acryloylamidoacetyl-2-cyanoaziridine, which melts at 125 DEG- 126 
DEG C. 

EXAMPLE 97 

N,N f -Terephthaloyl-bis- 1 -(2-cyanoaziridine) 

A solution of 2.03 g. terephthalic acid dichloride in 20 ml. anhydrous diethyl ether is added dropwise at 

0 DEG to 5 DEG C. to a mixture of 1.36 g. 2-cyanoaziridine, 2.4 g. triethylamine and 60 ml. anhydrous 
diethyl ether. The reaction mixture is then stirred for 1 hour at 0 DEG C. and for 2 hours at ambient 
temperature, whereafter the solid product (5.3 g.) is filtered off with suction, this finely powdered 
material is shaken up with 100 ml. dioxan at 60 DEG C., undissolved material is filtered off with 
suction, the dioxan filtrate is evaporated in a vacuum and the evaporation residue is triturated with 
diethyl ether to give 2.1 g. of crystals. These crystals are triturated with a saturated aqueous solution of 
sodium bicarbonate and the crystals obtained are filtered off with suction and washed with water to give 
1.8 g. N^-terephthaloyl-bis-l -(2-cyanoaziridine); m.p. 168 DEG- 170 DEG C. 

EXAMPLE 98 

1 -Propionyl-2-cyanoaziridine 

1 .95 g. Propionic anhydride is added dropwise at ambient temperature to a mixture of 0.68 g. 2- 
cyanoaziridine in 5 ml. anhydrous diethyl ether. The reaction mixture is then stirred for 4 hours at this 
temperature, whereafter the solution is added dropwise to a well stirred mixture of 5 g. sodium 
bicarbonate in 50 ml. water, repeatedly extracted with ethyl acetate and the combined extracts 
evaporated in a vacuum, 1 .6 g. of residue being obtained. This is treated with a suspension of 5 g. 
sodium bicarbonate in 30 ml. water, well stirred for 30 minutes, the undissolved sodium bicarbonate is 
filtered off with suction, the filtrate is repeatedly extracted with ethyl acetate and this then evaporated in 
a vacuum to give 0.85 g. l-propionyl-2-cyanoaziridine, which is identical to the product of Example 73 
(according to the thin layer chromatogram and the mass and NMR spectra). 

EXAMPLE 99 

l-[N-Pyridone-(2)-acetyl]-2-cyanoaziridine 

3.06 g. N-Pyridone-(2)-acetic acid, 1.36 g. 2-cyanoaziridine and 4.3 g. dicyclohexylcarbodiimide are 
mixed in 31 ml. tetrahydrofuran, with stirring and ice cooling. After 2 hours, the reaction mixture is 
allowed to warm up to ambient temperature and filtered off from dicyclohexylurea. The filtrate is 
evaporated and the evaporation residue is taken up in butyl acetate, filtered, mixed with ligroin and the 
precipitated greasy material is crystallized from diethyl ether to give 2.9 g. l-[N-pyridone-(2)-acetyl]-2- 
cyanoaziridine; m.p. 97 DEG- 102 DEG C. (bubble formation). 

EXAMPLE 100 

1 -( 1 -Methyl-3-nitropyrazole-4-carbonylglycyl)-2-cyanoaziridine 

1.14 g. N-(l-Methyl-3-nitropyrazole-4-carbonyl)-glycine (m.p. 159 DEG- 161 DEG C.) is dissolved in 
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70 ml. hot tetrahydrofiiran and 0.34 g. 2-cyanoaziridine is added thereto, followed by the portionwise 
addition of 1 .5 g. dicyclohexylcarbodiimide at 25 DEG-30 DEG C, whereafter the reaction mixture is 
stirred for 5 hours at ambient temperature and left to stand overnight. The precipitated dicyclohexylurea 
is filtered off with suction and the filtrate evaporated in a vacuum. The evaporation residue (2.65 g. of 
an oil) is, after standing for 30 minutes, triturated with 10 ml. tetrahydrofiiran to give 0.45 g. 1-(1- 
methyl-3-nitropyrazole-4-carbonylglycyl)-2-cyanoaziridine in the form of a crystalline material; m.p. 
158 DEG- 160 DEG C. From the mother liquor there is obtained, by renewed evaporation and trituration, 
a further 0.3 g. of the desired product which still contains some dicyclohexylurea. It is, therefore, 
dissolved in warm ethyl acetate, left to stand overnight at ambient temperature, the precipitated 
dicyclohexylurea is filtered off with suction, the ethyl acetate mother liquor is evaporated and the 
residue again triturated. 

The N-(l 2-cyanoaziridine 3-nitropyrazole-4-carbonyl)-glycine used as starting material is prepared 
analogously to Example 89 from 3.8 g. l-methyl-3-nitropyrazole-4-carboxylic acid and 2.5 g. 
amino acetic acid, the yield being 3.8 g. 

EXAMPLE 101 

1 -(m-Trifluoromethylbenzoyl)-2-cyanoaziridine 

2.15 g. Dicyclohexylcarbodiimide are introduced portionwise at 0 DEG to 5 DEG C. into a mixture of 
1.9 g. m-trifluoromethylbenzoic acid and 0.68 g. 2-cyanoaziridine in 18 ml. tetrahydrofiiran. The 
reaction mixture is subsequently stirred for 1 hour at 0 DEG C. and for 3 hours at ambient temperature, 
the precipitated dicyclohexylurea is filtered off with suction, the mother liquor is evaporated in a 
vacuum, the evaporation residue is taken up in 50 ml. anhydrous diethyl ether and left to stand for 3 
days at ambient temperature, filtered off with suction from further dicyclohexylurea and the filtrate 
repeatedly washed with 15 ml. amounts of water. The dried ethereal phase is evaporated, 2.7 g. of 
evaporation residue being obtained. This is triturated with a little diethyl ether, suction filtered from 
some crystalline by-product and the mother liquor is evaporated to give 2.2 g. l-(m- 
trifluoromethylbenzoyl)-2-cyanoaziridine in the form of an oil. After purification on a silica gel column 
(about 120 fold amount of silica gel, using chloroform as elution agent), there is obtained 0.65 g. of thin 
layer chromatographically uniform product. 

The same product can also be obtained from m-trifluoromethylbenzoyl fluoride and 2-cyanoaziridine in 
a manner analogous to that described in Example 43. 

EXAMPLE 102 

1 -Phenylsulphenyl-2-cyanoaziridine 

A solution of 1.44 g. benzenesulphenic acid chloride (b.p. 38 DEG-40 DEG C./0.2 mm.Hg) in 40 ml. 
anhydrous diethyl ether is added dropwise at 0 DEG to 5 DEG C. in the course of about 15 minutes to a 
mixture of 0.68 g. 2cyanoaziridine and 1.2 g. triethylamine in 40 ml. anhydrous diethyl ether. The 
reaction mixture is subsequently stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. 
The precipitated hydrochloride is filtered off with suction, the mother liquor is evaporated in a vacuum 
and the evaporation residue is taken up in ethyl acetate and shaken out with an aqueous solution of 
sodium bicarbonate. The organic phase is evaporated to give 1 .4 g. of oily evaporation residue which is 
vigorously shaken out 4 times with 20 ml. amounts of petroleum ether, 0.9 g. 1 -phenylsulphenyl-2- 
cyanoaziridine remaining in the form of an oil which still contains a little diphenyl sulphide. The 
elementary analysis and the NMR, mass and IR spectra confirm the structure. 
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EXAMPLE 103 

1 -(2-Methylsulphinylbenzoyl)-2-cyanoaziridine 

This compound, which melts at 143 DEG-145 DEG C, is obtained analogously to Example 90 from 
0.44 g. l-(2-methylthiobenzoyl)-2-cyanoaziridine, again with column purification. The yield is 0.15 g. 

EXAMPLE 104 

l-n-Butylthioacetylglycyl-2-cyanoaziridine. 

A solution of 0.34 g. 2-cyanoaziridine in 5 ml. diethyl ether is added dropwise at 0 DEG C. to a 
suspension of 1.025 g. n-butylthioacetylglycine (m.p. 80 DEG-82 DEG C.) and 1.03 g. 
dicyclohexylcarbodiimide in 25 ml. diethyl ether. The reaction mixture is stirred for 1 hour at 0 DEG C. 
and for 1 hour at ambient temperature and the resultant dicyclohexylurea (1.1 g.; m.p. 226 DEG-230 
DEG C.) is filtered off with suction. The ethereal solution is concentrated in a vacuum to about 10 ml., 
shaken out twice with 2 ml. amounts of water and the ethereal phase then dried and evaporated to give 
0.90 g. l-n-butylthioacetylglycol-2-cyanoaziridine in the form of a yellow oil. The elementary analysis 
and the mass and NMR spectra confirm the structure. The product still contains a little n- 
butylthioacetylglycine. 

The n-butylthioacetylglycine used as starting material is obtained, in ayield of 2.4 g., from 3.4 g. n- 
butylthioacetyl chloride and 2.5 g. aminoacetic acid in a manner analogous to that described in Example 
89. 

EXAMPLE 105 

l-(p-Phenylbenzoyl)-2-cyanoaziridine. 

A solution of 1.08 g. p-phenylbenzoyl chloride in 30 ml. anhydrous diethyl ether is added dropwise at 0 
DEG to 5 DEG C. in the course of about 15 minutes to a mixture of 0.34 g. 2-cyanoaziridine and 0.6 g. 
triethylamine in 20 ml. anhydrous diethyl ether. The reaction mixture is then stirred for 1 hour at 0 DEG 
C. and for 2 hours at ambient temperature. The precipitated material is filtered off with suction, washed 
with diethyl ether into the filtrate and the clear ethereal mother liquor is evaporated. The evaporation 
residue is triturated with a little diethyl ether to give 0.7 g. l-(p-phenylbenzoyl)-2-cyanoaziridine; m.p. 
104 DEG- 106 DEG C. 

EXAMPLE 106 

l-(2-Methylsulphonylbenzoyl)-2-cyanoaziridine. 

A solution of 2.18 g. crude 2-methylsulphonylbenzoyl chloride (obtained from 6 g. 2- 
methylsulphonylbenzoic acid and 1 2 ml. thionyl chloride by boiling under reflux for 3 hours and then 
evaporating off excess thionyl chloride) in 20 ml. dioxan is added dropwise at 10 DEG to 15 DEG C. to 
a solution of 1.2 g. triethylamine and 0.68 g. 2-cyano-aziridine in 20 ml. dioxan. The reaction mixture is 
stirred for 1 hour at this temperature and then for 1 hour at ambient temperature. The resultant 
triethylammonium chloride (1.29 g.) is filtered off with suction and the mother liquor is evaporated in a 
vacuum. The evaporation residue is triturated with isopropanol to give 1.1 g. of product (m.p. 126 DEG- 
130 DEG C.) which, after dissolving in ethyl acetate, washing the solution with an aqueous solution of 
sodium bicarbonate and evaporating the ethyl acetate in a vacuum, gives 0.4 g. 1 -(2- 
methylsulphonylbenzoyl)-2-cyanoazmdine; m.p. 135 DEG- 137 DEG C. 
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EXAMPLE 107 

1 -(Phenylthioacetyl)-2-cyanoaziridine. 

A solution of 1 .68 g. phenylthioacetic acid in 20 ml. diethyl ether is added dropwise at 0 DEG C. to a 
solution of 0.68 g. 2-cyanoaziridine and 2.1 g. dicyclohexylcarbodiimide in 10 ml. diethyl ether. The 
reaction mixture is stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. The 
precipitated dicyclohexylurea (2. 1 g.) is filtered off with suction and the mother liquor is concentrated to 
a volume of about 10 ml. and repeatedly shaken out with an aqueous solution of sodium bicarbonate and 
then with water. The ethereal phase is evaporated to give 0.8 g. l-(phenylthioacetyl)-2-cyanoaziridine in 
the form of a yellowish oil. The elementary analysis and the NMR and mass spectra confirm the 
structure. 

EXAMPLE 108 

l-(N-Acetylmethionyl)-2-cyanoaziridine. 

A solution of 0.412 g. dicyclohexylcarbodiimide in 5 ml. diethyl ether is added dropwise, with stirring, 
at 0 DEG C. to a suspension of 0.38 g. N-acetyl-DL-methionine and 0.136 g. 2-cyanoaziridine in 10 ml. 
diethyl ether. The reaction mixture is then stirred for 1 hour at 0 DEG C. and for 2 hours at ambient 
temperature and then left to stand overnight at ambient temperature. The resultant dicyclohexylurea is 
now filtered off with suction, the mother liquor is evaporated and the evaporation residue is triturated 
with about 3 ml. diethyl ether to give 0.35 g. l-(N-acetylmethonyl)-2-cyanoaziridine; m.p. 86 DEG-88 
DEG C. 

EXAMPLE 109 

l-p-Ethoxycarbonylamidobenzoyl)-2-cyanoaziridine. 

A solution of 2.27 g. ethoxycarbonylamidobenzoyl chloride in 50 ml. diethyl ether is added dropwise at 

0 DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 1 .2 g. triethylamine in 50 ml. diethyl ether. The 
reaction mixture is then stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature and the 
resultant crystals (2.9 g.) are filtered off with suction and the mother liquor is evaporated. The crystals 
filtered off (2.9 g.) are triturated with 20 ml. ethyl acetate, 1 .27 g. triethylammonium chloride thereby 
remaining undissolved. The ethyl acetate mother liquor is diluted with 30 ml. ethyl acetate, repeatedly 
shaken out with 5 ml. amounts of aqueous sodium bicarbonate solution and the organic phase then 
evaporated in a vacuum to give 0.6 g. l-p-ethoxy-carbonylamidobenzoyl-2-cyanoaziridine; m.p. 137 
DEG- 139 DEG C. From the evaporation residue of the ethereal mother liquor there is obtained a further 
0.49 g. of the desired product with the same melting point when this is dissolved in about 20 ml. ethyl 
acetate, the solution shaken out three times with 5 ml. amounts of aqueous sodium bicarbonate solution 
and the organic phase then evaporated in a vacuum. 

EXAMPLE 110 

1 -(3-Cyclohexenecarbonyl)-2-cyanoaziridine. 

Analogously to Example 107, from 1.36 g. 2-cyano-aziridine and 4.2 g. dicyclohexylcarbodiimide in 40 
ml. diethyl ether and 2.52 g. 3-cyclohexene-l-carboxylic acid in 20 ml. diethyl ether, there are obtained 
2.07 g. l-(3-cyclohexenecarbonyl)-2-cyanoaziridine in the form of an oil from which, by dissolving in 5 
ml. diethyl ether and leaving to stand for 12 hours at ambient temperature, a further small amount of 
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dicyclohexylurea can be separated. Evaporation of the ethereal mother liquor leaves behind 1 .8 g. of a 
yellow oil which still contains a little dicyclohexylurea. The elementary analysis and the NMR and mass 
spectra confirm the structure. 

EXAMPLE 1 1 1 

l-(4-Cyanobenzoyl)-2-cyanoaziridine. 

A solution of 1 .65 g. 4-cyanobenzoyl chloride in 25 ml. diethyl ether is added dropwise at 0 DEG C. to a 
solution of 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 65 ml. diethyl ether. The reaction 
mixture is stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. The precipitated 
triethylammonium chloride is filtered off with suction, the ethereal mother liquor is evaporated and the 
evaporation residue is triturated with diethyl ether. After purification on a silica gel column using 
chloroform as elution agent, there is obtained 0.6 g. l-(4-cyanobenzoyl)-2-cyanoaziridine in the form of 
a white powder; m.p. 107 DEG-1 10 DEG C. 

EXAMPLE 112 

l-(Phenylthioacetamidoacetyl)-2-cyanoaziridine. 

2.2 g. Dicyclohexylcarbodiimide are added portionwise at 0 DEG to 5 DEG C. to a mixture of 2.25 g. 
N-phenylthioacetylglycine (m.p. 118 DEG- 120 DEG C), 18 ml. tetrahydrofuran and 0.68 g. 2- 
cyanoaziridine. The reaction mixture is stirred for 1 hour at 0 DEG C. and for 3 hours at ambient 
temperature. The precipitated dicyclohexylurea (2.18 g.; m.p. 226 DEG-228 DEG C.) is filtered off with 
suction, washed with tetrahydrofiiran and then with diethyl ether into the filtrate, this then evaporated in 
a vacuum and the oily evaporation residue repeatedly triturated with diethyl ether. The oil which 
remains undissolved in the diethyl ether is taken up in 30 ml. ethyl acetate, left to stand overnight at 
ambient temperature, a small amount of crystalline material is filtered off with suction and the filtrate is 
evaporated in a vacuum, 1.6 g. l-(phenylthioacetamidoacetyl)-2-cyanoaziridine remaining behind in the 
form of a yellowish oil which still contains a small amount of ethyl acetate. The elementary analysis and 
the NMR and mass spectra confirm the structure. 

The N-phenylthioacetylglycine used as starting material is prepared as follows: 2.5 g. glycine in 20 ml. 
water, which contains 0.8 g. sodium hydroxide and 2 g. anhydrous sodium carbonate, are mixed 
dropwise at 10 DEG to 15 DEG C. with 3.73 g. phenylthioacetyl chloride. The reaction mixture is 
stirred for 2.5 hours at this temperature, then 8 ml. concentrated hydrochloric acid are added, with 
cooling. The precipitated substance is filtered off with suction after standing for 30 minutes and washed 
with water to give 4.3 g. N-phenylthioacetylglycine; m.p. 118 DEG- 120 DEG C. 

EXAMPLE 113 

1 -(2-Phenylcyclopropane- 1 -carbonyl)-2-cyanoaziridine. 

A solution of 1.8 g. 2-phenylcyclopropane-l-carbonyl chloride in 10 ml. diethyl ether is added dropwise 
at 0 DEG C. to a solution of 1.2 g. triethylamine and 0.68 g. 2-cyanoaziridine in 20 ml. diethyl ether. 
The reaction mixture is stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. The 
precipitated triethylamine hydrochloride (1.36 g.) is filtered off with suction and the ethereal filtrate is 
concentrated to a volume of about 20 ml., then repeatedly shaken out with about 3 ml. amounts of water 
and the ethereal phase evaporated to give 1.43 g. of a yellow oil. This is purified on a 300 g. silica gel 
column, using chloroform as elution agent, there being obtained 0.83 g. l-(2-phenylcyclopropane-l- 
carbonyl)-2-cyanoaziridine in the form of a yellow oil The elementary analysis and the NMR and mass 
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spectra confirm the structure. 
EXAMPLE 114 

l(5-Norbornene-2-carbonyl)-2-cyanoaziridine. 

Analogously to Example 113, from 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 30 ml. diethyl 
ether and 1.56 g. 5-norbornene-2-carboxylic acid chloride in 10 ml. diethyl ether, after filtering off with 
suction the triethylammonium salt (1 .25 g.), shaking out the ethereal filtrate three times with 5 ml. 
amounts of aqueous sodium bicarbonate solution and evaporating the ethereal solution, there is obtained 
1.82 g. l-(5-norbornene-2-carbonyl)-2-cyanoaziridine in the form of a yellow oil. The elementary 
analysis and the IR and mass spectra confirm the structure. 

EXAMPLE 115. 

l-(2-Acetoxybenzoyl)-2-cyanoaziridine. 

Analogously to Example 113, from 1.36 g. 2-cyanoaziridine and 2.4 g. triethylamine in 60 ml. diethyl 
ether and 3.96 g. of 2-acetoxybenzoyl chloride in 20 ml. diethyl ether, after filtering off with suction the 
precipitated triethylammonium salt (2.62 g.), shaking out the ethereal filrate three times with 10 ml. 
amounts of aqueous sodium bicarbonate solution, evaporating the ethereal phase and purifying the oil 
obtained on a silica gel column, using chloroform as elution agent, there is obtained 1.27 g. l-(2- 
acetoxybenzoyl)-2-cyanoaziridine in the form of a water-clear, viscous oil which still contains a small 
amount of water. The elementary analysis and the IR, NMR and mass spectra confirm the structure. 

EXAMPLE 116 

l-(N-Acetylprolyl)-2-cyanoaziridine. 

A solution of 2.06 g. dicyclohexylcarbodiimide in 10 ml. diethyl ether is added dropwise at 0 DEG C. to 
a suspension of 1.57 g. L-N-acetylproline (m.p. 1 16 DEG-1 18 DEG C.) and 0.68 g. 2-cyanoaziridine in 
40 ml. diethyl ether. The reaction mixture is stirred for 1 hour at 0 DEG C. and for 2 hours at ambient 
temperature. The precipitated dicyclohexylurea (1.96 g.) is filtered off with suction, the filtrate is shaken 
out three times with 5 ml. amounts of water and the combined aqueous extracts are extracted three times 
with 10 ml. amounts of ethyl acetate, there thus being obtained 1.2 g. 1 -(N-acetylproyly)-2- 
cyanoaziridine in the form of a yellowish, viscous oil. The elementary analysis and the NMR and mass 
spectra confirm the structure. 

EXAMPLE 117 

l-Benzylthioacetyl-2-cyanoaziridine. 

Analogously to Example 116, from 1.82 g. benzylthioacetic acid arid 0.68 g. 2-cyanoaziridine dissolved 
in 40 ml. diethyl ether and 2 g. dicyclohexylcarbodiimide in 30 ml. diethyl ether but after subsequently 
stirring for 3 hours at ambient temperature and filtering off with suction the dicyclohexylurea, washing 
the ethereal mother liquor with aqueous sodium bicarbonate solution and water, evaporating the ethereal 
phase to a volume of about 40 ml., leaving to stand overnight, filtering off with suction further 
dicyclohexylurea and evaporating the filtrate, there are obtained 2.12 g. l-benzylthioacetyl-2- 
cyanoaziridine in the form of a viscous, colorless oil which still contains a small amount of 
dicyclohexylurea. The elementary analysis and the IR, NMR and mass spectra confirm the structure. 
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EXAMPLE 118 

* 

l-(3-Ethoxypropionyl)-2-cyanoaziridine. 

Analogously to Example 113, from 0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 40 ml. diethyl 
ether and 1.36 g. ethoxypropionyl chloride in 40 ml. diethyl ether, filtering off with suction 1.36 g. of 
hydrochloride evaporating the filtrate to one half of its volume and washing with aqueous sodium 
bicarbonate solution and water there is obtained 1 g. l-(3-ethoxypropionyl)-2-cyanoaziridine in the form 
of a yellowish oil. The elementary analysis and the IR, NMR and mass spectra confirm the structure. 

EXAMPLE 119 

l-N,N-p-Dimethylaminobenzoyl)-2-cyanoaziridine. 

Analogously to Example 1 13, from 0.34 g. 2-cyanoaziridine and 0.6 g. triethylamine in 20 ml. diethyl 
ether and the proportion of 0.92 crude p-dimethylaminobenzoyl chloride which dissolves in 20 ml. 
diethyl ether but after stirring for 3 hours at ambient temperature, there is obtained 0.3 g. l-(N,N-p- 
dimethylaminobenzoyl)-2-cyanoaziridine; m.p. 104 DEG-106 DEG C. 

EXAMPLE 120 

l-(6-Methylpyridine-2-carbonyl)-2-cyanoaziridine. 

An ethereal solution of 6-methylpyridine-2-carbonyl chloride (prepared by introducing 1.37 g. 6- 
methylpyridine 2-carboxylic acid into 27 ml. thionyl chloride, heating to 80 DEG C. until a clear 
solution is obtained (about 1 hour), distilling off excess thionyl chloride in a vacuum at about 30 DEG to 
40 DEG C. bath temperature and taking up the residue in 30 ml. diethyl ether) is added dropwise at 0 
DEG C. to a solution of 0.68 g. 2-cyanoaziridine and 2.4 g. triethylamine in 20 ml. diethyl ether. The 
reaction mixture is stirred for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. The 
precipitated hydrochloride is filtered off with suction, the ethereal filtrate is evaporated and the 
evaporation residue (0.9 g.) is triturated with about 4 ml. diethyl ether to give 0.4 g. l-(6- 
methylpyridine-2-carbonyl)-2-cyanoaziridine; m.p. 120 DEG- 122 DEG C. 

EXAMPLE 121 

l-[2-(4-Chlorobenzoyl)-benzoyl]-2-cyanoaziridine. 

2.6 g. 2-(p-chlorobenzoyl)-benzoic acid are dissolved in 30 ml. diethyl ether, 0.68 g. 2-cyanoaziridine 
are added thereto and a solution of 2 g. dicyclohexylcarbodiimide in 20 ml. diethyl ether is added 
dropwise thereto at 0 DEG to 5 DEG C. in the course of about 10 minutes. The reaction mixture is 
subsequently stirred for 1 hour at 0 DEG C. and for 4 hours at ambient temperature, precipitated 
dicyclohexylurea (2.2 g.) is filtered off with suction and the ethereal filtrate is shaken out with an 
aqueous solution of sodium bicarbonate and repeatedly with water. The ethereal phase is evaporated to 
give 3 g. l-[2-(4-chlorobenzoyl)-benzoyl]-2-cyanoaziridine in the form of a colorless viscous oil which 
still contains small amounts of dicyclohexylurea. The elementary analysis and the IR, NMR and mass 
spectra confirm the structure. 

EXAMPLE 122 

1 -(4-Sulphamoylbenzoyl)-2-cyanoaziridine. 
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A suspension of 2.01 g. 4-sulphamoylbenzoic acid and 0.68 g. 2-cyanoaziridine in 30 ml. 
tetrahydroftiran is mixed portionwise at ambient temperature with 2 g. dicyclohexylcarbodiimide. The 
reaction mixture is stirred for 3 hours at ambient temperature, the precipitated dicyclohexylurea (1.4 g.) 
is filtered off with suction and the filtrate is evaporated in a vacuum. The evaporation residue is 
dissolved in 70 ml. ethyl acetate, suction filtered to remove 0.3 g. of precipitated material and the ethyl 
acetate filtrate is shaken with an aqueous solution of sodium bicarbonate and then repeatedly with water. 
The organic phase, after drying, is evaporated in a vacuum. The evaporation residue (2.1 g.), after 
trituration with diethyl ether, melts at 162 DEG-165 DEG C. 1.7 g. of this material is boiled with 170 
ml. chloroform, 0.55 g. of material melting at 148 DEG- 150 DEG C. thereby remaining undissolved. 
After cooling the chloroform solution, there is obtained a further 0.2 g, of the same material. The 0.75 g. 
of crystals thus obtained, which melt at 148 DEG- 150 DEG C, is again boiled with 70 ml. chloroform, 
whereby, after cooling to ambient temperature, there is obtained 0.65 g. 1 -(4-sulphamoylbenzoyl)-2- 
cyanoaziridine; m.p. 145 DEG- 146 DEG C. 

EXAMPLE 123. 

1 -Sorboyl-2-cyanoaziridine. 

A solution of 2.6 g. sorbic acid chloride (b.p. 73 DEG C./12 mm. Hg, obtained from sorbic acid by 
reaction with thionyl chloride in benzene) is added dropwise at 0 DEG C. to a solution of 1.38 g. 2- 
cyanoaziridine and 2.4 g. triethylamine in 30 ml. diethyl ether. The reaction mixture is stirred for 1 hour 
at 0 DEG C. and for 2 hours at ambient temperature, the precipitated hydrochloride (2.68 g.) is filtered 
off with suction, the ethereal filtrate is repeatedly shaken out with aqueous sodium bicarbonate solution 
and the ethereal phase is evaporated to give 2.72 g. of evaporation residue. 1 g. of this is purified on a 
silica gel column (200 g. silica gel, elution agent toluene/dioxan 9:1 v/v) to give 0.75 g. l-sorboyl-2- 
cyanoaziridine; m.p. 56 DEG-58 DEG C. 

EXAMPLE 124 

l-(Rhodanine-N-methylcarbonyl)-2-cyanoaziridine. 

A solution of 0.95 g. rhodanine-N-acetic acid in 30 ml. diethyl ether is added dropwise at ambient 
temperature to a solution of 0.34 g. of 2-cyanoaziridine and 1.06 g. dicyclohexylcarbodiimide in 20 ml. 
diethyl ether. The reaction mixture is stirred for 3 hours at ambient temperature and the precipitated 
crystals (1.8 g.) are filtered off with suction and stirred with 10 ml. ethyl acetate. After evaporation 
thereof in a vacuum, there is obtained 0.6 g. l-(rhodanine-N-methylcarbonyl)-2-cyanoaziridine in the 
form of an orange-colored, viscous oil which still contains a small amount of ethyl acetate. The 
substance cannot be kept very long at ambient temperature. The elementary analysis and the IR, NMR 
and mass spectra confirm the structure. 

EXAMPLE 125 

l-(5-Phenylhydantoyl)-2-cyanoaziridine. 

A suspension of 1.94 g. N-phenyl-N f -carboxymethylurea (m.p. 195 DEG- 197 DEG C.) and 0.68 g. 2- 
cyanoaziridine in 40 ml. diethyl ether is mixed dropwise, with stirring, with a solution of 2 g. 
dicyclohexylcarbodiimide in 20 ml. diethyl ether. The reaction mixture is stirred for 4 hours at ambient 
temperature and then left to stand overnight. The solid product obtained is filtered off with suction (3.6 
g.), washed with diethyl ether, triturated with 100 ml. ethyl acetate and dicyclohexylurea (m.p. 225 
DEG-227 DEG C.) is filtered off with suction. The filtrate is washed with a saturated aqueous solution 
of sodium bicarbonate and then a few times with water, the organic phase is dried and the ethyl acetate 
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solution is evaporated in a vacuum. The solid evaporation residue is triturated with diethyl ether to give 
1.1 g. l-(5-phenylhydantoyl)-2-cyanoaziridine (m.p. 114 DEG-1 16 DEG C), which still contains a 
small amount of 3-phenylhydantoin and dicyclohexylurea. 

EXAMPLE 126 

1 -(4- Acetamidomethyl- 1 -cyclohexane-carbonyl)-2-cyanoaziridine. 

A solution of 4 g. dicyclohexylcarbodiimide in 20 ml. tetrahydrofuran is added dropwise at ambient 
temperature to 3.94 g. trans-4-acetamidomethylcyclohexane-l-carboxylic acid (m.p. 143 DEG -152 
DEG C.) and 1.36 g. 2-cyanoaziridine and 80 ml. tetrahydrofuran. The reaction mixture is stirred for 4 
hours at ambient temperature and then left to stand overnight. The solid material (5.6 g.) is now filtered 
off with suction, washed with tetrahydrofuran and diethyl ether into the filtrate and this is evaporated in 
a vacuum, 4. 1 8 g. of an oil remaining behind. This oil is dissolved in ethyl acetate, the solution obtained 
is shaken with a saturated aqueous solution of sodium bicarbonate and subsequently a few times with 
water and the organic phase is evaporated. The oily evaporation residue (3.3 g.) is repeatedly triturated 
with diethyl ether to give 1.8 g. of product (m.p. 97 DEG- 100 DEG C.) which, after trituration with 
about 50 ml. ethyl acetate, gives 0.5 g. of undissolved material (m.p. 190 DEG- 193 DEG C), whereas 
the filtrate, after evaporation in a vacuum and trituration of the evaporation residue with diethyl ether, 
gives 1 g. (l-(4-acetamidomethyl-l-cyclohexane-carbonyl)-2-cyanoaziridine; m.p. 92 DEG-94 DEG C. 

EXAMPLE 127 

1 -(1 -p-Chlorophenylcyclopentane- 1 -carbonyl)-2-cyanoaziridine. 

A solution of 2.43 g. l-(4-chlorophenyl)-l-cyclopentane-carboxylic acid chloride (b.p. 176 DEG-178 
DEG C./12 mm. Hg) in 40 ml. diethyl ether is added dropwise at 0 DEG to 5 DEG C. to a mixture of 
0.68 g. 2-cyanoaziridine and 1.2 g. triethylamine in 40. ml. diethyl ether. The reaction mixture is stirred 
for 1 hour at 0 DEG C. and for 2 hours at ambient temperature. The precipitated hydrochloride (1.35 g.) 
is filtered off with suction and the filtrate is shaken with an aqueous solution of sodium bicarbonate and 
repeatedly with water. The ethereal phase is dried and evaporated to give 2.5 g. of an oil which solidifies 
after standing for some time. There are thus obtained 2.5 g. (l-(l-p-chlorophenylcyclopentane-l- 
carbonyl)-2-cyanoaziridine; m.p. 80 DEG-82 DEG C. 

EXAMPLE 128 

Cyclohexane- 1 ,2-dicarbonyl-bis- 1 -(2-cyanoaziridine). 

A solution of 4.1 g. dicyclohexylcarbodiimide in 20 ml. diethyl ether is added dropwise to a suspension 
of 1.72 g. cis-cyclohexane-l,2-dicarboxylic acid and 1.38 g. 2-cyanoaziridine in 30 ml. diethyl ether. 
The reaction mixture is stirred for 2 hours at ambient temperature, left to stand overnight and the 
resultant dicyclohexylurea (m.p. 227 DEG-230 DEG C.) is filtered off with suction. The ethereal filtrate 
is repeatedly shaken with water and the ethereal phase is evaporated to give 3.02 g. of a yellow oil. This 
is purified on a silica gel column (600 g. silica gel; elution agent toluene/dioxan 8:2 v/v). There is thus 
obtained 1.02 g. cyclohexane- 1,2-dicarbonyl -bis- 1 -(2-cyanoaziridine) in the form of a viscous, water 
clear oil which still contains a little water and dioxan. The elementary analysis and the IR, NMR and 
mass spectra confirm the structure. 

EXAMPLE 129 

1 -(3 -Camphorcarbonyl)-2-cyanoaziridine. 
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A solution of 2 g. dicyclohexylcarbodiimide in 20 ml. diethyl ether is added dropwise at ambient 
temperature to a solution of 1 .96 g. DL-3-camphor-carboxylic acid and 0.68 g. 2-cyanoaziridine in 60 
ml. diethyl ether. The reaction mixture is stirred for 3 hours and then left to stand overnight. The 
resultant dicyclohexylurea (2.18 g.) is filtered off with suction and the filtrate is concentrated to a 
volume of about 50 ml. and left to stand overnight in a refrigerator, a further 0.03 g. dicyclohexylurea 
thereby precipitating out. This is filtered off with suction and the filtrate is evaporated in a vacuum, 
finally in a high vacuum, to give 2.44 g. l-(3-camphorcarbonyl)-2-cyanoaziridine in the form of a 
cololess, viscous oil which contains a small amount of 3-camphor-carboxylic acid. The elementary 
analysis and the IR, NMR and mass spectra confirm the structure. 

EXAMPLE 130 

l-(3-Acetylpropionyl)-2-cyanoaziridine. 

A solution of 6 g. dicyclohexylcarbodiimide in 45 ml. diethyl ether is added dropwise at ambient 
temperature to a solution of 3.48 g. laevulinic acid and 2.04 g. 2-cyanoaziridine in 90 ml. diethyl ether. 
The reaction mixture is stirred for 5 hours at ambient temperature, left to stand overnight and the 
resultant dicyclohexylurea (5.7 g.; m.p. 226 DEG-228 DEG C.) filtered off with suction. The filtrate is 
evaporated to about one third of its volume, shaken once with an aqueous solution of sodium 
bicarbonate and twice with water and the ethereal phase evaporated, 4.3 g. of an oil remaining behind. 
The aqueous phase is immediately repeatedly extracted with ethyl acetate and the combined ethyl 
acetate extracts are evaporated in a vacuum, 1 .2 g. of an oil remaining behind, which mainly consists of 
the desired product and 2-cyanoaziridine. The oil from the ether evaporation residue (4.3 g.) is left to 
stand for some days in a refrigerator, a smeary crystallizate forming which is repeatedly triturated with 
about 10 ml. water. 1.05 g. of crystals with a melting point of 93 DEG to 94 DEG C. thus remain which 
is N-3-acetylpropionyldicyclohexylurea. The combined aqueous filtrates thereof are immediately 
repeatedly extracted with ethyl acetate and the combined ethyl acetate extracts are evaporated in a 
vacuum. There are obtained 2.8 g. of the desired product in the form of a colorless oil. The elementary 
analysis and the IR, NMR and mass spectra confirm the structure of the product. 

EXAMPLE 131 

Thiodiglycolyl-bis- 1 -(2-cyanoaziridine). 

A solution of 3 g. thiodiglycolic acid, 8.6 g. dicyclohexylcarbodiimide and 2.7 g. 2-cyanoaziridine in 60 
ml. tetrahydrofuran is stirred for 2 hours in an ice bath. After separating off the precipitated 
dicyclohexylurea, the product obtained is purified on a column of silica gel, using ethyl acetate as 
elution agent, to give 2.5 g. thiodiglycolyl-bis- 1 -(2-cyanoaziridine) in the form of a colorless oil. 

EXAMPLE 132 

Diglycolyl-bis-(2-cyanoaziridine). 

This compound, which is obtained from 1.34 g. diglycolic acid in the above-described manner, is 
recrystallized from ethyl acetate/diethyl ether. The yield is 0.75 g., and the product melts at 1 12 DEG C. 

EXAMPLE 133 

1 -( 1 1 - Acetylaminoundecanoyl)-2-cyanoaziridine. 
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In a manner analogous to that described above, from 2.43 g. 1 1 -acetaminoundecanoic acid, there is 
obtained 0.85 g. 1-(1 l-acetylaminoundecanoyl)-2-cyanoaziridine in the form of an oil which can be 
crystallized from diethyl ether and then melts at 62 DEG to 65 DEG C. 

EXAMPLE 134 

Benzenephosphono-bis- 1 -(2-cyanoaziridine). 

3 g. 2-Cyanoaziridine and 6.1 ml. triethylamine are dissolved in 120 ml. dioxan. 3.9 g. 
Benzenephosphonic acid dichloride are then added dropwise thereto, the reaction mixture is left to stand 
overnight and the precipitated salt is separated off. The evaporation residue is purified on a silica gel 
column, using dioxan as elution agent. After treatment with ligroin, there is obtained 0.85 g. 
benzenephosphono-bis- 1 -(2-cyanoaziridine) in the form of crystals which melt at 1 16 DEG-121 DEG C. 

EXAMPLE 135 

Ethoxyphosphoryl-bis- 1 -(2-cyanoaziridine). 

2.7 g. 2-Cyanoaziridine and 5.6 ml. triethylamine are dissolved in 26 ml. anhydrous diethyl ether. 3.2 g. 
Phosphoric acid ethyl ester dichloride dissolved in 32 ml. anhydrous diethyl ether are added dropwise 
thereto, with ice cooling. After standing overnight at ambient temperature, the precipitated salt is 
separated off and 2.3 g. ethoxyphosphoryl-bis- 1 -(2-cyanoaziridine) are obtained in the form of a 
yellowish oil. 

EXAMPLE 136 

l-(Phenoxyhydroxyphosphoryl)-2-cyanoaziridine. 

1.74 g. Phosphoric acid monophenyl ester and 1.39 ml. triethylamine are suspended in 17.4 ml. 
tetrahydrofuran. After the addition of 0.68 g. 2-cyanoaziridine, a clear solution is formed which is 
mixed, in an ice bath, with 2.16 g. dicyclohexylcarbodiimide. After 2 hours, the precipitated 
dicyclohexylurea is separated off and the filtrate is evaporated to give 2.4 g. of the triethylammonium 
salt as a yellowish oil. 

EXAMPLE 137 

Dithiodiacetyl-bis- 1 -(2-cyanoaziridine). 

3.6 g. Dithiodiacetic acid are dissolved in 72 ml. diethyl ether, cooled and 2.7 g. 2-cyanoaziridine, as 
well as 8.6 g. dicyclohexylcarbodiimide, are added thereto. After 2 hours, precipitated dicyclohexylurea 
is separated off and the filtrate is evaporated. The evaporation residue is purified on a silica gel column 
with xylene/methyl ethyl ketone. There are thus obtained 2.2 g. dithiodiacetyl-bis- 1 -(2-cyanoaziridine) 
in the form of a yellowish oil. 

EXAMPLE 138 

(R)(-)- 1 -(. alpha. -Methoxyphenylacetyl)-2-cyanoaziridine. 

1 g. (R)(-)-2-Methoxy-2-phenylacetic acid are dissolved in 10 ml. diethyl ether. 1.3 g. 
Dicyclohexylcarbodiimide is added thereto with ice cooling and, after 15 minutes, 0.4 g. 2- 
cyanoaziridine in 2 ml, diethyl ether. After 2 hours in an ice bath, the precipitated dicyclohexylurea is 
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separated off and the filtrate is evaporated to give 1.2 g. (R)(-)-l-(.alpha.-methoxyphenylacetyl)-2- 
cyanoaziridine in the form of an oil; [.alpha.]D@20 =-99.0 DEG (c=0.5 in ethanol). 

(S)(+)- 1 -(.alpha.-Methoxyphenylacetyl)-2-cyanoaziridine. 

Starting from (S)(+)-2-methoxy-2-phenylacetic acid, there is obtained, in an analogous manner, the 
optical antipode which is also in the form of an oil; [.alpha.]D@20 =+89.9 DEG (c=0.5 in ethanol). 

EXAMPLE 139 

l-N-Mesylglycyl-2-cyanoaziridine. 

A suspension of 3 g. N-mesylglycine in 30 ml. diethyl ether is stirred for 2 hours in an ice bath with 1 .36 
g. 2-cyanoaziridine and 4.32 g. dicyclohexylcarbodiimide. The precipitated dicyclohexylurea is filtered 
off and the filtrate evaporated. The evaporation residue is recrystallized from ethyl acetate/ligroin finally 
to give 1.17 g. 1 -N-mesylglycyl-2-cyanoaziridine in the form of white crystals; m.p. 83 DEG-88 DEG 
C. 

EXAMPLE 140 

Benzenethiophosphono-bis- 1 -(2-cyanoaziridine). 

1.36 g. 2-Cyanoaziridine and 2.78 ml. triethylamine are dissolved in 27 ml. anhydrous ether. A solution 
of 2.1 1 g. benzenethiophosphonic acid dichloride in 21 ml. anhydrous diethyl ether is added dropwise 
thereto at 0 DEG to 5 DEG C. After 2 hours, the precipitated salt is filtered off, the filtrate is evaporated 
and the residue is purified on a silica gel column using ethyl acetate as elution agent. There is thus 
obtained 1.75 g. benzenethiophosphono-bis- 1 -(2-cyanoaziridine) in the form of a yellowish oil. 

EXAMPLE 141 

Phenoxyphosphoryl-bis- 1 -(2-cyanoaziridine). 

5.4 g. 2-Cyanoaziridine and 11.1 ml. triethylamine are introduced into 108 ml. anhydrous diethyl ether. 
8.4 g. Phenoxyphosphoryl dichloride in 84 ml. anhydrous diethyl ether are added dropwise thereto at 5 
DEG to 10 DEG C. After 1.5 hours, precipitated salt is separated off and the product is purified on a 
silica gel column with ethyl acetate as elution agent. There is obtained 0.7 g. phenoxyphosphoryl-bis- 1- 
(2-cyanoaziridine); m.p. 81 DEG-88 DEG C. 

EXAMPLE 142 

l-(Diphenylaminophosphoryl)-2-cyanoaziridine. 

2.67 g. Phosphoric acid dianilide chloride in the tenfold amount of anhydrous tetrahydrofuran is added, 
with ice cooling, to a solution of 0.68 g. 2-cyanoaziridine and 1 .38 ml. triethylamine in 13.6 ml. 
tetrahydrofuran. After 2 hours, the precipitated salt is separated off and the filtrate is evaporated. After 
stirring with ethyl acetate, there is obtained 1.26 g. l-(diphenylaminophosphoryl)-2-cyanoaziridine; m.p. 
169 DEG- 172 DEG C. 

EXAMPLE 143 

l-(Benzenemethoxyphosphonyl)-2-cyanoaziridine. 
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This compound is obtained in a yield of 1 .9 g. in the form of a pale yellow oil in an analogous manner 
from 5 g. benzenemethoxyphosphonic acid chloride. 

EXAMPLE 144 

l-Dimethoxyphosphoryl-2-cyanoaziridine. 

This compound is obtained in an analogous manner in the form of an oil from phosphoric acid dimethyl 
ester chloride. The spectral analyses confirm the structure. 

EXAMPLE 145 

1 -(3 -Methylthiopyridazine-6-carbonyl)-2-cyanoaziridine. 

2.2 g. 3-Carboxy-6-methylthiopyridazine are suspended in 22 ml. diethyl ether, mixed with 0.88 g. 2- 
cyanoaziridine and 2.8 g. dicyclohexylcarbodiimide and then stirred for 2 hours in an ice bath. After 
standing overnight at ambient temperature, the thick suspension is filtered with suction, evaporated and 
purified over a silica gel column using ethyl acetate as elution agent. There is obtained 0.4 g. l-(3- 
. methylthiopyridazine-6-carbonyl)-2-cyanoaziridine; m.p. 97 DEG-100 DEG C. 

EXAMPLE 146 

1 -[N-(Pyridine-2-carbonyl)-glycyl] -2-cyanoaziridine. 

3.6 g. N-(Pyridine-2-carbonyl)-glycine are suspended in 36 ml. tetrahydrofuran, 1.36 g. 2-cyanoaziridine 
and 4.3 g. dicyclohexylcarbodiimide are added thereto and the reaction mixture is stirred for 2 hours in 
an ice bath. After filtering off the dicyclohexylurea and working up, there are obtained 2.85 g. 1-[N- 
(pyridine-2-carbonyl)-glycyl]-2-cyanoaziridine in the form of a yellowish oil. 

EXAMPLE 147 

l-(Ethanemethoxyphosphonyl)-2-cyanoaziridine. 

1.29 g. 2-Cyanoaziridine are dissolved in 13 ml. anhydrous diethyl ether, 2.63 ml. triethylamine are 
added thereto and then 2.7 g. ethanemethoxyphosphonic acid chloride are added thereto dropwise, with 
ice cooling. After 3 days, the precipitated triethylamine hydrochloride is filtered off. After working up, 
there are obtained 2.95 g. l-(ethanemethoxyphosphonyl)-2-cyanoaziridine in the form of a water- 
soluble, yellowish oil. 

i 

EXAMPLE 148 

l-[N-.alpha.-(L)-Phenethylsuccinamoyl]-2-cyanoaziridine. 

2.21 g. N-.alpha.-(L)-Phenethylsuccinic acid semiamide, 0.68 g. 2-cyanoaziridine and 2.16 g. 
dicyclohexylcarbodiimide in 22 ml. tetrahydrofuran are stirred for 2 hours in an ice bath. After standing 
overnight, the precipitated dicyclohexylurea is filtered off. After working up, there is obtained 1-[N- 
.alpha.-(L)-phenethylsuccinamoyl]-2-cyanoaziridine in the form of a yellowish oil; [.alpha.]D@20 =- 
94.2 DEG (c=0.5 in ethanol). 

EXAMPLE 149 



> 
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l-[N-.alpha.-(D)-Phenethylsuccinamoyl]-2-cyanoaziridine. 

This is prepared in an analogous manner from the D-acid. The product is a yellowish oil; [.alpha.]D@20 
=+92.0 DEG (c=0.5 in ethanol). 

EXAMPLE 150 

l-(N-Acetylglycyl)-2-cyanoaziridine 

1 1.7 g. N-acetylglycine are introduced in 400 ml. anhydrous methylene chloride and 1 1.5 ml. N- 
methylmorpholine is added. After cooling in an ice bath a solution of 13.8 ml. isobutyl chloroformate in 
100 ml. anhydrous methylene chloride and 15 minutes later a solution of 6.8 g. 2-cyanoaziridine in 
anhydrous methylene chloride are added and then stirred for 2 hours in an ice bath. After standing 
overnight at ambient temperature the solution is evaporated in a vacuum, the residue is triturated with 
acetone and the N-methylmorpholine hydrochloride, which remains undissolved, is filtered off with 
suction. The acetone solution is evaporated in a vacuum and the residue is recrystallized from diethyl 
ether/methanol (1:1). The yield is 8.4 g. of a white, clear water-soluble crystallized product, which is not 
only identical with the compound of example 30, but also with the reaction compound of 2- 
cyanoaziridine and N-acetylglycyl chloride in an ethyl acetate solution in the presence of triethylamine. 

The pharmacological properties of the new compounds were determined as follows: 

4 

Adult female Sprague-Dawley rats of Messrs. WIGA (Gassner, Sulzfeld) weighing 180-220 g were 
used. The animals were kept at a constant temperature (23 DEG.+-.1 DEG C), constant humidity of the 
atmosphere (55.+-. 5%) and within the 12-hour day/night rhythm. The animals received rat pellets 
SNIFF of Messrs. Intermast, Soest, and water ad libitum. The substances to be tested (dissolved in 10 ml 
of 0.5% tylose solution per kg of body weight) were once orally applied to 10 rats each time, by means 
of a throat tube. As control, 10 animals each time were only treated with 10 ml of 0.5% tylose solution 
per kg of body weight. Prior to the application, the animals were kept fasting and blood was taken from 
the retroorbital venous plexus by means of a heparinized puncture capillary tube (B 3095/2 of Messrs. 
Sherwood Med. Inc., Inc., St. Louis) and the leucocytes were determined by means of a Coulter counter 
in known manner. 

On the 4th day blood was again taken from the retroorbital venous plexus and the leucocytes were 
counted. The averages with standard deviations were ascertained from the individual values. The test 
groups were only evaluated if the control groups showed no physiological variations. Table 1 shows the 
values in comparison with the l-carboxamido-2-cyanoaziridine (BA 1). 

The following data show that all tested substances effect significant increase of the leucocyte number 
and thus are strongly immune-stimulating. 
<tb> TABLE 

<tb> 

<tb> Per os Leucocytes in Thousands 

<tb> Active Material 

<tb> Dosage Maximum 

<tb>of Example mg/kg 0- Value (after 4 days) 

<tb> 

<tb>Comparison BA 1 
<tb> 200 8.9 9.5 
<tb>2 200 6.4 12.5 
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<tb>3 " 5.6 15.6 
<tb>4 "6.6 12.1 
<tb>13 " 6.4 12.4 
<tb>14 " 6.7 14.3 
<tb>l9" 6.8 10.7 
<tb>20 " 7.2 9.9 
<tb>23 " 8.1 15.2 
<tb> 50 7.2 10.9 
<tb>25 200 7.6 16.0 
<tb>27 " 6.8 14.0 
<tb>29 " 6.4 12.5 
<tb>30 " 6.8 18.0 
<tb> 50 6.6 10.2 
<tb>31 200 8.6 16.8 
<tb> 50 7.8 10.2 
<tb>35 200 8.0 14.7 
<tb> 50 8.0 1 1 .6 
<tb>38 200 6.4 12.5 
<tb>39 " 6.9 13.5 
<tb>41 " 6.7 13.8 
<tb>42 " 5.6 10.1 
<tb>44" 8.5 16.4 
<tb>47 " 7.7 13.7 
<tb>54 "5.7 15.6 
<tb>60 " 8.0 15.4 
<tb>63 200 7.0 13.7 
<tb>66 " 5.6 10.3 
<tb>69 "5.8 11.4 
<tb>73 " 7.1 11.7 
<tb>76 " 6.3 11.3 
<tb>83 " 5.2 12.3 
<tb>86 " 4.7 11.8 • 
<tb>88 " 5.2 10.0 
<tb>89 " 5.8 14.7 
<tb>91 " 5.9 9.7 
<tb>94 " 6.0 1 1 .6 
<tb>95 " 4.9 10.2 
<tb>96 " 5.4 11.5 
<tb>97 " 6.0 13.5 
<tb>99 " 6.3 13.6 
<tb>102 " 6.4 10.9 
<tb> 1 05 " 4.4 11.3 
<tb>107 " 5.5 9.9 
<tb>109 " 6.0 10.8 
<tb>110"6.1 10.3 
<tb>119" 7.0 12.0 
<tb>122 " 7.3 12.5 
<tb>123 " 6.0 10.1 
<tb>131 " 5.4 11.7 
<tb>132 " 5.6 13.7 
<tb>134"5.9 12.2 
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<tb>135 ,f 6.4 12.1 
<tb>136" 5.0 9.8 
<tb>140"5.3 9.4 
<tb>143 " 5.9 10.1 
<tb>149"4.2 8.5 
<tb> 



The present invention also provides pharmaceutical compositions comprising the new compound and/or 
at least one solid or liquid pharmaceutical diluent or carrier. 

For the preparation of pharmaceutical compositions, a 1 -acyl-2-cyanoaziridine in accordance with the 
invention is mixed in known manner with an appropriate pharmaceutical carrier substance and formed, 
for example, into tablets or dragees or, with the addition of appropriate adjuvants, suspended or 
dissolved in water or an oil, for example olive oil, and placed in capsules. Since the active material is 
acid labile, the composition is provided with a coating which only dissolves in the alkaline medium of 
the intestines or an appropriate carrier material, for example a high molecular weight fatty acid or 
carboxymethyl-cellulose is mixed therewith. Examples of solid carrier materials include starch, lactose, 
mannitol, methyl cellulose, talc, highly dispersed silicic acids, high molecular weight fatty acids (for 
example stearic acid), gelatin, agar-agar, calcium phosphate, magnesium stearate, animal and vegetable 
fats and solid high molecular weight poylmers (such as polyethylene glycols). Compositions suitable for 
oral administration can, if desired, contain flavoring and/or sweetening materials. 

However, the active material is preferably injected. As injection medium, it is preferred to use water 
which contains the additives usual in the case of injection soultions, such as stabilizing agents, 
solubilizing agents and/or weakly alkaline buffers. Additives of this type include, for example, 
phosphate and carbonate buffers, ethanol, complex-forming agents (for example ethylenediamine- 
tetraacetic acid and the non-toxic salts thereof) and high molecular weight polymers (for example liquid 
polyethylene oxide) for viscosity regulation. 

For treatment of humans the active material may be applied one or more times with each dose 
containing about 25 to 3000 and preferably 50 to 500 mg of active material. 

It will be appreciated that the instant specification and examples are set forth by way of illustration and 
not limitation, and that various modifications and changes may be made without departing from the 
spirit and scope of the present invention. 
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